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(54) THERMAL TRANSFER SHEET AND IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To obtain a thermal transfer sheet having high sensitivity 
and high resolving power by laminating a photothermal conversion layer, 
a thermal release layer with a specific thickness and an image forming 
layer on a support and specifying the bonding strength of the image 
forming layer and the photothermal conversion layer. 
CONSTITUTION: The image forming layer 14 of a thermal transfer sheet 
and the image receiving layer 22 of an image receiving element are 
ressed and, if necessary, heated in a contact state by a roller to 
laminate the image receiving element and the thermal transfer sheet 
each other. High density energy beam (laser beam) HEL is condensed 
on the photothermal conversion layer 12 on the side of the support of 
the thermal transfer sheet with a proper beam diameter. A recording 
drum is rotated at a constant speed and a recording head is moved at a 
constant speed in parallel to the drum and, while synchronism is taken 
in the direction crossing a rotary scanning direction at a right angle, 
laser beam modulated by an image signal subjected to color separation 
is scanned and recorded. The bonding strength of the image forming 
layer 14 and the photothermal conversion layer 12 becomes low by the 

irradiation with high density energy beam. It is necessary to set the average thickness of the thermal 
layer 1 3 to 0.03-0.3 fl m. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hot-printing sheet characterized by for the average thickness of this heat stratum 
disjunctum to be 0.03-0.3 micrometers in the hot-printing sheet to which the bonding strength between 
this image-formation layer that the light-and-heat conversion layer containing the light-and-heat 
conversion matter, heat stratum disjunctum, and the image formation layer containing color material are 
prepared in this order, are constituted, and is combined by mediation of this heat stratum disjunctum on 
the base material, and a light-and-heat conversion layer becomes small by high-density energy light 
exposure. 

[Claim 2] The process and (b) high density energy light which pile up and carry out the laminating of the 

(a) television element to this image formation layer are irradiated in the image at this layered product 
using a hot printing sheet according to claim 1 . The process at which the bonding strength between this 
light-and-heat conversion layer combined by this heat stratum disjunctum and an image formation layer 
is reduced, (c) — the process which pulls apart this hot printing sheet and this television element, 
leaves the image formation layer of a high density ENEERUGI **** exposure field to a hot printing sheet 
side, and imprints the image formation layer of a high density energy light exposure field on a television 
element — since — the image formation approach characterized by changing. 

[Claim 3] (a) high density energy light is irradiated in the image at this hot printing sheet using a hot 
printing sheet according to claim 1. The process at which the bonding strength between this light-and- 
heat conversion layer combined by this heat stratum disjunctum and an image formation layer is reduced, 

(b) The process and (c) this hot printing sheet which pile up a television element on this image formation 
layer, and carry out a laminating, and this television element are pulled apart, the process which leaves 
the image formation layer of a high density ENEERUGI **** exposure field to a hot printing sheet side, 
and imprints the image formation layer of a high density energy light exposure field to a television 
element — since — the image formation approach characterized by changing. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ingredient for obtaining the Calah-proof (Direct 
Digital Color Proof; DDCP) in the printing field, or a mask image, and the image formation approach using 
it by laser record from a digital image signal especially about the hot printing sheet which makes 
possible image recording by the developing [ dryly ] method, and the image formation approach using it. 
[0002] 

[Description of the Prior Art] In the GURAFIKKUA-Thu field, although the color-separation film of a lot 
is outputted with a lith film from a color copy and the printing version baking is performed using it, 
before performing this printing, the Calah-proof is created from a color-separation film and, generally 
the error check in a color-separation process, the need check of color correction, etc. are performed. 
As an ingredient for these Calah-proofs, use of a pigment is made desirable as a color material with the 
image formation in the printing book paper from approximation nature with printed matter. Furthermore, 
the dry type proof creating method which does not use a developer is demanded in recent years with 
the high resolution and high process stability which makes high repeatability of a halftone image possible. 
Moreover, the demand to the ingredient and record system which create a direct Calah-proof from a 
digital signal is increasing with the spread of the electronic systems in the latest process before printing 
(PURIPURESU field). 

[0003] In order to obtain the high-definition Calah-proof, it is necessary to make the halftone dot image 
150 lines / more than an inch reproduce generally. Therefore, in order to record a high-definition 
halftone dot from a digital signal, it is desirable to use the laser light which it can become irregular with a 
digital signal, and can narrow down record light thinly as a recording head. Therefore, the high record 
sensibility to laser light is needed for a record ingredient with the high resolution in which halftone dot 
reappearance is possible. It has high laser record sensibility, and an example is indicated by the Patent 
Publication Heisei No. 501552 [ two to ] official report as an approach in which high resolution and dry 
developing are possible. Into this official report, it is formed from the penetrable ingredient to the image 
formation exposure line. The base material which has the image formation surface layer which can be 
made into liquefaction and a fluidity at the raised temperature : It is the layer of the image formation 
nature of the shape of the porosity covered on the above-mentioned surface layer, or a particle. Have 
layer: this image formation matter of whose is what shows larger condensation reinforcement than the 
adhesive strength between image formation matter and the above-mentioned surface layers concerned, 
and a kind at least absorbs the above-mentioned exposure line among the matter in the above- 
mentioned layer. If a capillary tube-flow is shown in the image formation matter and an image formation 
surface layer is cooled by this when it changes into the heat energy which can make the matter of an 
image formation surface layer liquefy and the matter of the :above-mentioned surface layer is liquefied 
The approach of using the thermal imagery formative element to which the whole layer of the image 
formation matter is fixed substantially is indicated. 

[0004] That is, the image formation approach indicated by the Patent Publication Heisei No. 501552 
[ two to ] official report is the approach of forming an image on the surface of a base material by 
combining the image formation layer of the part irradiated by the above-mentioned exposure line by the 
base material which consists of a penetrable ingredient to an image formation exposure line by adhesive 
strength stronger than adhesive strength with the image formation layer of the part which is not 
irradiated by the exposure line. Although it was the approach of recording an image by high density 
energy light scanning like laser light as an image formation exposure line, since this approach was giving 
the function of the laser absorption of light and thermal conversion to the image formation layer, it was 
difficult an approach to form a multi-colored picture image by the single wavelength light sources, such 
as semiconductor laser. 

[0005] By the approach by the above-mentioned Patent Publication Heisei No. 501552 [ two to ] official 
report, the approach of making possible difficult multi-colored picture image formation is indicated by 
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JP,62-140884,A. the approach of form an image be indicate by carry out melting of the image formation 
layer to this official report with the heat produced by absorption of a laser beam using the ingredient 
with which the thermofusion mold image formation layer containing low-melt point point matter , such as 
a layer ( light and heat conversion layer ) which absorb a laser beam and be change into a heat , color 
material , and waxes , be prepared on the base material at this order , adhere to a television object and 
make it imprint . According to this approach, since it is not necessary to make an image formation layer 
contain a laser beam absorbing material, it is possible by imprinting the image of various hues to the 
same television object to form the multi-colored picture image which was excellent in the hue. However, 
by this approach, in order to make the imprint to the television object of an image formation layer 
perform at low temperature comparatively, it is necessary to make an image formation layer contain 
additives, such as a wax, so much in addition to color material, and, generally the thickness of an image 
formation layer serves as a comparatively big value of 1 micrometers or more as a result. Therefore, 
while the energy needed for the temperature up of an ingredient becomes large and causing the fall of 
laser sensibility, it becomes disadvantageous also in respect of the resolution at the time of an imprint, 
and it has been a serious failure when attaining utilization. In addition, the example which contains the 
low-melt point point matter in a television layer is also indicated for the image formation layer (ink layer) 
by the example 1 given [ above-mentioned ] in JP,62-140884,A excluding low-melt point point matter, 
such as a wax. In this case, since the thick taste of an image formation layer was made small, in respect 
of resolution, it was desirable, but heat transfer of the heat energy of laser was carried out to the thick 
television layer, and the big problem was left behind to record sensibility in order to carry out melting, 
heating and. 
[0006] 

[Problem(s) to be Solved by the Invention] High sensitivity, high resolution, high density energy material 
for optical recording excellent in the hue, and the image formation approach using it are offered by dry 
type. By the laser beam modulated especially by the digital image signal, the ingredient for creating the 
high Calah-proof of printed matter approximation nature direct and an approach are offered. 
[0007] 

[Means for Solving the Problem] The light-and-heat conversion layer in which the purpose of this 
invention contains the light-and-heat conversion matter on 1. base material, In the hot printing sheet to 
which the bonding strength between this image formation layer that heat stratum disjunctum and the 
image formation layer containing color material are prepared in this order, are constituted, and is 
combined by mediation of this heat stratum disjunctum, and a light-and-heat conversion layer becomes 
small by high density energy light exposure The hot printing sheet characterized by the average 
thickness of this heat stratum disjunctum being 0.03-0.3 micrometers, And the process and (b) high 
density energy light which put (a) television element on this image formation layer, and carry out a 
laminating to 2. above-mentioned 1. using the hot printing sheet of a publication are irradiated in the 
image at this layered product. The process at which the bonding strength between this light-and-heat 
conversion layer combined by this heat stratum disjunctum and an image formation layer is reduced, (c) 
Pull apart this hot printing sheet and this television element, and it leaves the image formation layer of a 
high density ENEERUGI **** exposure field to a hot printing sheet side, the process which imprints the 
image formation layer of a high density energy light exposure field on a television element — since 
the image formation approach characterized by changing — or 3. The image is irradiated to (a) high 
density energy light on this hot printing sheet at above-mentioned 1. using the hot printing sheet of a 
publication. The process at which the bonding strength between this light-and-heat conversion layer 
combined by this heat stratum disjunctum and an image formation layer is reduced, (b) The process and 
(c) this hot printing sheet which pile up a television element on this image formation layer, and carry out 
a laminating, and this television element are pulled apart, the process which leaves the image formation 
layer of a high density ENEERUGI **** exposure field to a hot printing sheet side, and imprints the 
image formation layer of a high density energy light exposure field to a television element — since — it 
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was attained more by the image formation approach characterized by changing. 
[0008] Below, the example of the suitable mode of this invention is shown. 

[0009] (1) The light-and-heat conversion layer which contains the light-and-heat conversion matter on 
a base material, the heat stratum disjunctum whose average thickness is 0.03-0.3 micrometers, image 
containing color material The above-mentioned drawing characterized by carrying out the laminating of 
the television element at this hot printing sheet just before the hot printing sheet with which it comes to 
prepare the formative layer in this order, and a high density energy light exposure The image formation 
approach. 

[0010] (2) The hot printing sheet and the image formation approach of the above characterized by being 
what the fall of the bonding strength between the light-and-heat conversion layer by high density 
energy light exposure and an image formation layer depends more than a kind of the bonding strength 
fall between heat stratum disjunctum and a light-and-heat conversion layer, the bonding strength fall 
between heat stratum disjunctum and an image formation layer, or a cohesive-force fall of heat stratum 
disjunctum. 

[001 1] (3) The hot printing sheet and the image formation approach of the above characterized by the 
above-mentioned heat stratum disjunctum containing the ingredient of thermal change temperature 
lower than the thermal change temperature of the above-mentioned light-and-heat conversion layer 
ingredient. 

[0012] (4) The hot printing sheet and the image formation approach of the above to which the thermal 
change of the above-mentioned heat stratum disjunctum is characterized by being a pyrolysis. 
[0013] (5) The hot printing sheet and the image formation approach of the above to which the above- 
mentioned heat stratum disjunctum is characterized by including a polymer. 

[0014] (6) The hot printing sheet and the image formation approach of the above characterized by the 
thing for which the polymer in the above-mentioned heat stratum disjunctum was chosen from a 
nitrocellulose and chlorinated polyolefins, and which is a kind at least. 

[0015] (7) The hot printing sheet and the image formation approach of the above to which the above- 
mentioned heat stratum disjunctum is characterized by including an exoergic resolvability low molecular 
weight compound in addition to a polymer. 

[001 6] (8) The hot printing sheet and the image formation approach of the above characterized by the 
above-mentioned exoergic resolvability low molecular weight compound being a generation-ol^gas 
nature compound. 

[001 7] (9) The hot printing sheet and the image formation approach of the above to which the exoergic 
resolvability compound in the above-mentioned heat stratum disjunctum is characterized by being the 
low molecular weight compound which has pyrolysis temperature at 280 degrees C or less. 
[0018] (10) The hot printing sheet and the image formation approach of the above characterized by the 
thing for which the exoergic resolvability compound in the above-mentioned heat stratum disjunctum 
was chosen from the diazonium compound and the azide compound, and which is a kind at least. 
[0019] (11) the form according [ the thermal change of the above-mentioned light-and-heat conversion 
layer ] to a pyrolysis and/or fusion — a status change — the above-mentioned hot printing sheet 
characterized by being-izing, and the image formation approach. 

[0020] (12) The hot printing sheet and the image formation approach of the above to which thermal 
change temperature of the above-mentioned light-and-heat conversion layer is characterized by the 
thing high 20 degrees C or more compared with the thermal change temperature of the above- 
mentioned heat stratum disjunctum. 

[0021] (13) The hot printing sheet and the image formation approach of the above to which the light- 
and-heat conversion ingredient in the above-mentioned light-and-heat conversion layer is characterized 
by being carbon black and/or graphite. 

[0022] (14) The hot printing sheet and the image formation approach of the above to which the light- 
and-heat conversion ingredient in the above-mentioned light-and-heat conversion layer is characterized 
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by being infrared absorption coloring matter. 

[0023] (15) The hot printing sheet and the image formation approach of the above characterized by 
containing the binder with which the inside of the above-mentioned light-and-heat conversion layer 
consists of a water-soluble polymer or an alcoholic fusibility polymer. 

[0024] (16) The hot printing sheet and the image formation approach of the above characterized by the 
average thickness of the above-mentioned light-and-heat conversion layer being 0.05-2 micrometers. 
[0025] (17) The hot printing sheet and the image formation approach of the above characterized by the 
rate of light absorption in the high density energy light wave length of the above-mentioned light-and- 
heat conversion layer being 70% or more. 

[0026] (18) The hot printing sheet and the image formation approach of the above characterized by the 
above-mentioned base material consisting of a penetrable ingredient about high density energy light. 
[0027] (19) The hot printing sheet and the image formation approach of the above to which the above- 
mentioned base material is characterized by being polyethylene terephthalate. 

[0028] (20) The hot printing sheet and the image formation approach of the above to which the above- 
mentioned image formation layer is characterized by including color material and a polymer-binder. 
[0029] (21) The hot printing sheet and the image formation approach of the above to which the above- 
mentioned image formation layer is characterized by including the polymer of average molecular weight 
5,000-100,000 as a binder. 

[0030] (22) The hot printing sheet and the image formation approach of the above characterized by the 
weight ratios of the color material in the above-mentioned image formation layer and a binder being 1:5- 
10:1. 

[0031] (23) The hot printing sheet and the image formation approach of the above to which the above- 
mentioned image formation layer is characterized by containing a **** agent in addition to color 
material and a binder. [0032] (24) The thickness of the above-mentioned image formation layer is 0.1-1. 
The hot printing sheet and the image formation approach of the above characterized by being mum. 
[0033] (25) The above-mentioned image formation approach that the above-mentioned television 
element is characterized by consisting of the television layer in which it was prepared a television base 
material and on it. 

[0034] (26) The above-mentioned television layer is VIKA. - To law (Vicat law) The above-mentioned 
image formation approach characterized by forming the softening temperature to depend of the polymer 
80 degrees C or less. 

[0035] (27) The above-mentioned image formation approach that the above-mentioned television layer 
is characterized by including a polymer-binder, a photopolymerization nature monomer, and a 
photopolymerization initiator. 

[0036] (28) The above-mentioned image formation approach that thickness of the above-mentioned 
television base material is characterized by being 1 0-400 micrometers. 

[0037] (29) The above-mentioned image formation approach that the laminating of the hot printing sheet 
and television object in front of the above-mentioned high density energy optical recording is 
characterized by being carried out by the heating roller with a skin temperature of 130 degrees C or less. 
[0038] (30) The hot printing sheet and the image formation approach of the above characterized by 
carrying out the laminating of the hot printing sheet of the second hue (q), repeating the process of high 
density energy optical recording and exfoliation development, and forming a multi-colored picture image 
on a television element on the television element with which it was pulled away from the hot printing 
sheet after high density energy optical recording, and the image of the first hue (p) was formed. 
[0039] (31) The above-mentioned image formation approach characterized by being pulled away from a 
hot printing sheet after high density energy optical recording, carrying out the laminating of the 
television element with which the image was formed on the television layer to the last image base 
material, pulling apart a television element and the last image base material subsequently, and imprinting 
an image to the last image base material in the state of a television layer and one. 
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[0040] (32) The above-mentioned image formation approach characterized by the above-mentioned high 
density energy light being laser light. 

[0041] (33) The above-mentioned image formation approach characterized by the above-mentioned high 
density energy light being semiconductor laser light. 

[0042] (34) The above-mentioned image formation approach characterized by condensing in beam 
diameter of 5-50 micrometers on a light-and-heat conversion layer, and scanning and recording the 
above-mentioned laser light at a rate with a rate of 1m [/second ] or more. 

[0043] This invention is explained to a detail with reference to the drawing to attach. Drawing 1 is the 
sectional view showing typically the cross section of an example of the hot printing sheet used by the 
image formation approach of this invention. In drawing 1 , the light-and-heat conversion layer 12 and the 
heat stratum disjunctum 13 are formed on a base material 11, the image formation layer 14 is further 
formed on it, and the hot printing sheet 1 is constituted. 

[0044] Drawing 2 is the sectional view showing typically the cross section of an example of the 
television element 2 used by this invention. In drawing 2 , the television layer 22 is formed on the 
television base material 21, and the television element 2 is constituted. 

[0045] For drawing 3 , a hot printing sheet is RAMINE to a television element. - The condition of having 
been carried out is shown typically. 11 ■ — in a hot printing sheet base material and 12, an image 
formation layer and 21 show a television element base material, and, as for a light-and-heat conversion 
layer and 13, 22 shows a television layer, as for heat stratum disjunctum and 14. 

[0046] Drawing 4 is shown typically [ the appearance of the hot printing sheet after laser record ] one 
example. 11 — in a hot printing sheet base material and 12, an image formation layer and 21 show a 
television element base material, and, as for a light-and-heat conversion layer and 13, 22 shows a 
television layer, as for heat stratum disjunctum and 14. Moreover, the image formation layer of the 
exposure section and the non-irradiating section and 14a show typically the adhesive strength fall part 
[ according / high density energy light (laser light etc.) and 14B / to an exposure ] according [ HEL ] to 
1 4A respectively. 

[0047] Drawing 5 shows typically the appearance of the hot printing sheet at the time of exfoliation 
development. In 1 1, heat stratum disjunctum and 21 show a television element base material, and, as for 
a hot printing sheet base material and 12, 22 shows a television layer, as for a light-and-heat conversion 
layer and 13. Moreover, 14A and 14B show typically the image formation layer of the exposure section 
and the non-irradiating section respectively. 

[0048] The base material 1 1 of the hot printing sheet of this invention has the work which supports 
mechanically a light-and-heat conversion layer, heat stratum disjunctum, and an image formation layer. 
While a mechanical strength is strong and has thermal resistance as the quality of the material, the 
quality of the material with the big resistance over an organic solvent is desirable. Moreover, when the 
light transmittance of a base material needs to be large, laser is further used as the light source and it 
narrows [ as opposed to / when performing an optical exposure from a base material side / this light 
wave length ] down to a small spot 10 micrometers or less, it is desirable that the rate of a birefringence 
of a base material is small, if it has the above-mentioned property about the thickness of a base 
material 1 1 — the shape of a sheet, and tabular — any are sufficient and it is used according to the 
purpose of use. As a general application, a sheet-like base material is used suitably and 5-300 
micrometers of thickness of 25-150 micrometers are preferably used in that case. 

[0049] Generally as an ingredient of a base material 11. high molecular compounds, such as polyethylene 
terephthalate, a polycarbonate, polyethylene, a polyvinyl chloride, a polyvinylidene chloride, polystyrene, 
and a styrene acrylonitrile copolymer, can be mentioned, and biaxial-stretching polyethylene 
terephthalate is desirable in respect of the dimensional stability over a mechanical strength and heat 
especially. In the front face of a base material 1 1, in order to raise adhesion with a light-and-heat 
conversion layer, physical surface treatment, such as glow discharge processing and corona discharge 
treatment, may be made. Moreover, although not shown in drawing 1 , undercoat may be prepared 
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between a base material 11 and a light-and-heat conversion layer if needed. An ingredient with the large 
and adhesion between a base material and light-and-heat conversion layer both and the bigger thermal 
resistance as undercoat than the heat stratum disjunctum mentioned later is desirable. Moreover, in 
order to make small the sensibility fall by heat conduction to a base material 1 1 , an ingredient with small 
thermal conductivity, such as polystyrene, is desirable. In consideration of the resistance over these 
conditions and the spreading solvent of a light-and-heat conversion layer, it is suitably chosen from 
polymer ingredients with coat nature. Although there is especially no limit in the thickness, 0.01 to 2 
micrometers are usually desirable. Moreover, with the light-and-heat conversion layer of a base material, 
various processings, such as acid-resisting layer spreading, may be made also in the opposite side if 
needed. 

[0050] The light-and-heat conversion layer 12 used for this invention has the work which absorbs the 
high density energy light irradiated from the light source of a laser beam, a xenon flash plate, etc., and is 
changed into heat energy. It is desirable to use laser, especially semiconductor laser, as mentioned 
above as the light source. In a light-and-heat conversion layer, the matter which absorbs the light of 
this high density is contained. Since visible, the pigment using a macrocyclic compound like a black 
pigment like carbon black, a phthalocyanine, and naphthalocyanine as such matter which has absorption 
in a near-infrared region etc. is desirable. Moreover, in order that the ingredient used for high density 
| aser record, such as an optical disk, may generally also absorb semiconductor laser light strongly, it is 
used suitable also for this purpose. Organic coloring matter is the typical example, and can mention 
coloring matter, such as organometallic compounds, such as coloring matter, such as cyanine dye, such 
as India renin coloring matter, an anthraquinone system, an azulene system, and a phthalocyanine 
system, and a dithio-RUNIKKERU complex. From the point of record sensibility, the thing thin as much 
as possible of a light-and-heat conversion layer is desirable, therefore cyanine dye with the big 
absorbancy index in exposure light wave length, its phthalocyanine system coloring matter, etc. are more 
desirable. 

[0051] As a light absorption ingredient of this invention, an inorganic material is also usable. Generally 
from the point of a semiconductor laser light absorption property, a metallic material is desirable. In 
using a metallic material, there are a case where a light-and-heat conversion layer is formed as a thin 
film like for example, the vacuum deposition film, and two kinds of approaches of forming in the form 
distributed in the binder like the above-mentioned pigment. If a metal is produced with vacuum film 
methods, such as the sputtering method, generally, the rate of a light reflex becomes high and is not 
desirable on laser record sensibility. In such a case, while carrying out the laminating of the ingredient 
(for example, chalcogen ingredient) which has a different refractive index as a general approach, and 
giving the acid-resisting effectiveness introduces oxygen gas as other approaches effectively, it is 
possible to reduce a reflection factor by carrying out mixed film production of the inorganic compounds, 
such as vacuum film production, or a metallic oxide, a sulfide, etc., with a metal etc. 
[0052] As an ingredient of the light-and-heat conversion layer of this invention by the vacuum film 
method, a metal with low thermal conductivity, such as Sn, Bi t Te, and Sb, and its alloy are mentioned. In 
order to lower the reflection factor of these metals, it is desirable to carry out the laminating of the 
chalcogen compound with which refractive indexes differ as described above to an optical incidence side. 
Moreover, since mixing of inorganic compounds, such as a chalcogen compound, and the above- 
mentioned metal membrane can lower the thermal conductivity of a metal membrane to a reflection 
factor and coincidence, it is especially effective. As an ingredient which has such effectiveness, oxides, 
such as sulfides, such as SnS, InS, and GeS, and In, Sn, Te, Ga, etc. are mentioned. From from, it is used 
among these ingredients in consideration of the thermal resistance (melting point, decomposition 
temperature) needed as a light-and-heat conversion layer, being chosen suitably. There is an approach 
using the ingredient which mixed these metals and inorganic compounds beforehand as a vacuum 
evaporationo ingredient or a spatter ingredient as an approach of carrying out a laminating. Furthermore, 
there is the approach of making it adhere as film, teaching these metals and both of an inorganic 
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compound, giving energy by approaches, such as resistance heating, into a vacuum tub, and making 
coincidence mix both on a substrate. Although the thickness of the vacuum thin film used for this 
invention changes with the class of the metal to be used and inorganic compound, and a mixing ratio, it 
is 0.03 micrometers to 0.1 micrometers preferably 0.5 micrometers from 0.01 micrometers as the grand 
total, moreover — although a mixing ratio changes according to the class of ingredient similarly — 
general — the weight ratio of a metal and an inorganic compound — 5:1 to 1:3 — it is 2:1 to 1:2 
preferably. 

[0053] moreover, the melanism acquired by there being the approach of distributing a metal particle with 
the binder in a solution as a typical example using the metal particle distributed in the binder as light 
absorption material, and exposing and developing the photographic emulsion using the silver halide as 
other approaches — there is a metal membrane. Furthermore, direction which deposits a metal particle 
by in-situ by heating organometallic compounds, such as behenic acid silver, making it coexist with a 
reducing agent among a solution or a film Law etc. is well-known to this contractor. 
[0054] When using a pigment, coloring matter, etc. as a light absorption ingredient, in order coat 
reinforcement, i.e., cohesive force, is generally small as for these and to develop negatives by the 
exfoliation method generally, it is necessary to make a light-and-heat conversion layer contain a binder. 
As such a binder, an acrylic acid, a methacrylic acid, acrylic ester, The homopolymer or copolymers of 
an acrylic monomer, such as methacrylic ester, Methyl cellulose, ethyl cellulose, a cellulose system 
polymer like cellulose acetate, Polystyrene, a vinyl chloride vinyl acetate copolymer, a polyvinyl 
pyrrolidone, Vinyl system polymers and those copolymers, such as a polyvinyl butyral and poly vinyl 
alcohol, A polymerization, the polymer made to construct a bridge are used in photopolymerization 
nature, such as **** plasticity polymers, such as polyester, a condensed system polymer like a 
polyamide, and a rubber system polymer like Butadiene Styrene, acrylic ester, and an epoxy compound, 
or a thermal polymerization nature compound. 

[0055] Generally by such record approach, a light-and-heat conversion layer goes up to very high 
temperature at the time of a high density light exposure. When ablation (Ablation) occurs by 
deterioration of the light-and-heat conversion layer by the temperature up, fusion, etc., in case it is 
exfoliation development, a part of light-and-heat conversion layer imprints to a television object, and it 
becomes the cause mixed with the hue of an image formation layer (color mixture). Therefore, as for the 
thermal change temperature of the ingredient of a light-and-heat conversion layer used for this 
invention, it is desirable that it is higher than that of the heat stratum disjunctum ingredient mentioned 
later. A thermal change shows melting deformation of the ingredient contained in the layer, and a 
pyrolysis here. When a light-and-heat conversion layer consists of light absorption material and a binder, 
especially the thermal resistance of a binder is important. 

[0056] Although the thermal change temperature needed for a binder changes also with the class of 
light-and-heat conversion matter, and the amount of mixing and the thermal change temperature of a 
heat stratum disjunctum ingredient, its polymer which, especially generally, has the pyrolysis 
temperature of 250 degrees C or more is desirable 200 degrees C or more. As a binder, alcoholic 
fusibility polymers, such as water-soluble polymers, such as polyvinyl alcohol, a polyvinyl butyral, and 
nylon, are suitably used from the reasons of the resistance to the heat stratum disjunctum solvent 
which fulfills this condition and carries out a laminating to the ease of spreading and film production, and 
a top etc. the ratio of these coloring matter, the light-and-heat conversion matter of a pigment, and a 
binder — a weight ratio — 1:5-10:1 — it is 1:3-3:1 preferably. If this ratio is too small, the cohesive 
force of a light-and-heat conversion layer will decline, and it will be easy to induce an imprint and color 
mixture of the light-and-heat conversion matter. Moreover, if this ratio is too large, the thickness for 
taking out the fixed rate of light absorption will become large, and will tend to cause a sensibility fall. 
[0057] Although the thickness of the light-and-heat conversion layer using the above-mentioned 
pigment and coloring matter changes with the property of the color material and the binder to be used, 
generally it is desirable that it is an average of 0.1-1 micrometer preferably, and the rate of light 
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absorption in laser beam wavelength is 70% or more an average of 0.05-2 micrometers. 
[0058] Smooth nature with the micro front face of a light-and-heat conversion layer may be lost as the 
weight ratio of color material and a binder becomes large in the case of the light-and-heat conversion 
layer containing color material and binders, such as the above-mentioned pigment and coloring matter. If 
especially a pigment is used, in response to the effect of the configuration of a pigment particle, a front 
face will serve as concave convex. Furthermore, if a pigment ratio is enlarged, the film of a light-and- 
heat conversion layer will become porosity-like. Therefore, micro, by the location, the thickness 
(coverage) of a light-and-heat conversion layer is produced, also when not uniform. However, a thing 
important when attaining the purpose of this invention is that heat stratum disjunctum has covered the 
whole light-and-heat conversion layer front face substantially, and it is rare to spoil a property greatly in 
the case of the pitch below the magnitude (generally 5 micrometers or more) of the pixel in which the 
micro thickness fluctuation period of heat stratum disjunctum forms an image. 

[0059] In order to prepare this light-and-heat conversion layer on a base material, it can carry out by 
the approach well-known for this contractor. That is, these light absorption material and binders are 
melted to an organic solvent, and it applies by approaches using the rotation applying methods, such as 
HOERA - and a spinner, gravure, a doctor blade, etc., such as the web applying method and DIPPUKO- 
TO. Moreover, when using a pigment, it is carried out by well-known approaches, such as a ball mill, a 
supersonic wave, and a pay TOSHIE-car. As a solvent, binders, such as water, alcohol, ketones, and 
cellosolve acetates, and the common solvent suitable for a coloring material can be used. 
[0060] The heat stratum disjunctum 13 used for this invention has the function to combine mediation 
and both in the state of a high density energy **** exposure between the light-and-heat conversion 
layer 12 and the image formation layer 14. Moreover, in the case of exfoliation development, while a part 
of light-and-heat conversion layer of a high density energy light exposure field prevents an imprint and 
carrying out color mixture to a television object, it also plays the role for raising record sensibility. That 
is, it is the layer which has the operation which reduces any of the bonding strength between a light- 
and-heat conversion layer and heat stratum disjunctum, the bonding strength between heat stratum 
disjunctum and an image formation layer, or cohesive-force [ of heat stratum disjunctum ] ** they are in 
response to the heat absorbed in the light-and-heat conversion layer 12. In order to fill the above- 
mentioned function, the thermal change temperature of the heat stratum disjunctum which the above- 
mentioned bonding strength or cohesive-force change needs to break out, therefore is used for this 
invention with low exposure energy is designed lower than the thermal change temperature of a light- 
and-heat conversion layer rather than the thermal change (pyrolyses, such as a binder and color 
material) of a light-and-heat conversion layer breaks out. By reducing this thermal change temperature, 
compared with the case where there is no heat stratum disjunctum, induction of the imprint is carried 
out with low exposure energy, and it becomes advantageous to high-speed record with color mixture 
prevention. The heat stratum disjunctum 13 used for this invention needs to have moderate bonding 
strength which the image formation layer of a high density energy **** exposure field does not imprint 
on a television object, and cohesive force at the time of exfoliation development. 

[0061] The heat stratum disjunctum of this invention contains a polymer ingredient, in order to fulfill the 
above-mentioned conditions. It is desirable to use it in it, choosing a polymer with comparatively low 
pyrolysis temperature. Moreover, it is also possible to add a pyrolysis nature low molecular weight 
compound, and to give the heat exfoliation effectiveness into a general polymer. As a polymer ingredient 
used for the heat stratum disjunctum of this invention, cellulose ester, such as acrylic polymers, such as 
an autooxidation nature polymer like a nitrocellulose, chlorinated polyolefins, chlorinated rubber, a 
polyvinyl chloride, a halogen content polymer like a polyvinylidene chloride, and poly isobutyl 
methacrylate, and ethyl cellulose, etc. is used, for example. As a pyrolysis reaction which occurs in the 
heat stratum disjunctum of this invention, the wide range thermal reaction format accompanied by joint 
cleavage is used, 280 degrees C or less, it is 230 degrees C or less, and oxidation, denitrification, a 
decarboxylation, dehalogenation, etc. have the ingredient more preferably desirable [ the pyrolysis 
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temperature ] with which the reaction advances in generation of heat, here — the value of pyrolysis 
temperature — DSC (differential thermal analysis) — law and heat It is based on the usual measuring 
methods, such as gravimetric analysis. Generally heat-characteristic values, such as pyrolysis 
temperature by these approaches, change with programming rates somewhat. In this invention example, 
when it evaluated at 10-degree-C rate for /, temperature from which the amount of pyrolyses is set to 
one half of the whole quantity was made into the criteria of the pyrolysis temperature of the ingredient. 
[0062] As a pyrolysis nature low molecular weight compound which can be added in the heat stratum 
disjunctum of this invention, the ingredient of exoergic resolvability, such as a diazo compound and an 
azide compound, and generation-of-gas nature is desirable. Although a general polymer can be used as a 
heat stratum disjunctum binder in this case, it is more desirable to combine the above-mentioned 
pyrolysis nature polymer as a binder, the weight ratio of the pyrolysis nature low molecular weight 
compound in that case, and a binder-polymer — general — 0.02:1-3:1 — it is 0.05:1-2:1 especially 
preferably. When exfoliation in the high density energy light exposure section is performed in respect of 
the cohesive failure of the interface of the light-and-heat conversion layer 12 and the heat stratum 
disjunctum 13, or the heat stratum disjunctum 13 at the time of the exfoliation development of this 
invention, all or a part of heat stratum disjunctum of the high density energy light exposure section is 
imprinted by the television element. Therefore, if coloring of heat stratum disjunctum is large, the color 
mixture of the image on a television element is started, and it is not desirable. Therefore, even if heat 
stratum disjunctum imprints, as for heat stratum disjunctum, it is desirable that permeability is high to 
the light to extent from which color mixture does not pose a problem on viewing. Specifically, the rate of 
light absorption of heat stratum disjunctum is 10% or less preferably 50% or less to the light. 
[0063] The heat stratum disjunctum of this invention needs to cover the .whole surface of a light-and- 
heat conversion layer substantially. Therefore, it is necessary to prepare the heat stratum disjunctum 
ingredient of the amount more than fixed on a light-and-heat conversion layer. The average thickness 
(coverage) of heat stratum disjunctum is 0.03-0.3 micrometers. When average thickness is less than 
0.03 micrometers, while record sensibility falls remarkably, a part of light-and-heat conversion layer 
imprints, and color mixture occurs. Moreover, if 0.3 micrometers is exceeded, the record sensibility in a 
high speed will fall remarkably. Here, if a pigment ratio becomes large in the case of the heat stratum 
disjunctum which consists of color material and binders, such as a pigment mentioned above, a layer 
front face will serve as irregularity and will serve as porous membrane structure further. In that case, 
the heat exfoliation layer membrane thickness which was applied on the light-and-heat conversion layer, 
and was dried is remarkably influenced of the membrane structure of a light-and-heat conversion layer. 
Therefore, the value which equalized micro thickness fluctuation is used for the thickness of the 
suitable above-mentioned heat stratum disjunctum for this invention. In order to prepare this heat 
stratum disjunctum on a light-and-heat conversion layer, it can apply to the same contractor of this as 
a light-and-heat conversion layer using a well-known approach and a solvent. 

[0064] As an ingredient of the image formation layer 14 of this invention, it is suitably chosen according 
to the above-mentioned mechanism of action and the property of heat stratum disjunctum. Generally, in 
order to visualize an image, color material, such as coloring matter and a pigment, and the mixture of a 
binder are used suitably. A pigment or a color is used as a color material. Generally a pigment is divided 
roughly into an organic pigment and an inorganic pigment, and it has the property that the former is 
excellent in the transparency of a paint film, and generally the latter is excellent in concealment nature. 
When using it for print color proofreading, the organic pigment of the yellow used for printing ink, a 
Magenta, cyanogen, black, coincidence, or a near color tone is used suitably. In addition, a metal powder, 
a fluorescent pigment, etc. are used according to the purpose. As a pigment used suitably, the 
Indanthrene systems, such as an azo system, a phthalocyanine system, and an anthraquinone system, a 
dioxazine system, the Quinacridone system, an isoindolinone system, etc. are mentioned. A pigment is 
typically distributed with an organic binder in an organic solvent or a drainage system dispersion medium. 
This pigment is ground by extent reproducing the color and image quality of a corresponding image. 
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Generally it is especially 0.5 micrometers or less the mean particle diameter of 1 micrometer or less. It 
is desirable when acquiring high resolution. 

[0065] Although the following example is an example of some of the pigment of many well-known at this 
technical field, and the colors, the pigment or color which can be used for this invention is not limited to 
these (C. I. means a Color Index). 

Victoria pure blue (C. 1.42593), auramine O (C. 1.41000), A KACHIRON brilliant flavin (C. I. BASIC 13), 
rhodamine 6G CP (C. 1.45160), Rhodamine B (C. 1.45170), a safranine O.K. 70:100 (C. 1.50240) The ERIO 
glaucine X (C. 1.42080), the first black HB (C. 1.26150) No.1201 RIO Nor Rui Heroux (C. 1.21090), RIO Nor 
Rui Heroux GRO (C. 1.21090), SHIMURA first yellow 8GF (C. 1.21 105), benzidine yellow 4T-564D (C. 
1.21095), The Simla first red 4015 (C. 1.12355), the RIONORU red seven B4401 (C. 1.1 5850), First gene 
BURU TGR-L (C. 1.74160), RIONORU blue SM (C. 1.26150), Mitsubishi carbon black MA-100, Mitsubishi 
carbon black #40. 

[0066] The processing pigment which distributed the particle pigment in the polymer carrier currently 
manufactured and sold from Ciba-Geigy, Inc. in addition to these pigments, For example, micro squirrel 
yellow 4GA, micro squirrel yellow 2 R-A (C. 1.21 108), Micro squirrel yellow MX-A (C. 1.21 100), micro 
squirrel blue 4 G-A (C. 1.74160), micro squirrel red 3 R-A, micro squirrel red 2 C-A, micro squirrel red 
2B-A, micro squirrel black C-A, etc. are used. 

[0067] The image formation layer 14 contains a kind of binder at least, in order to control the bonding 
strength between the coat nature and brittleness, and the heat stratum disjunctum 13. moreover, a 
binder — the LEO of the above-mentioned paint film — while controlling a logical property, it is used 
also in order to stabilize the pigment of a dispersed system. Typically, some of pigments, binders, or 
binders are ground in a mill until a desired particle size is obtained. The ground paste is diluted with a 
solvent or solvent mixture, and the distributed object of desired viscosity is obtained. In order to imprint 
the image formation layer 14 alternatively corresponding to the image-like exposure section and the 
non-irradiating section and to obtain a high-definition image, the small thing of both the shear 
destructive power and elongation of the image formation layer paint film used for this invention is 
desirable. Therefore, as for a kind at least, in exfoliation development temperature, it is desirable that it 
is brittleness in the binder suitable for an image formation layer. As for a kind of a binder, in the case of 
the polymer which has glass transition temperature Tg, from this viewpoint, it is desirable that Tg is 
beyond a room temperature at least at least. 

[0068] If the molecular weight of a binder polymer is still too smaller, in case the image formation layer 
14 is laminated in a television layer under pressurization and heating, a binder tends to cause softening 
or fusion, adhesiveness with the non-irradiating section sensitization layer I do not want you to paste 
originally increases, and it is easy to cause a resolution fall. Therefore, as a binder polymer, 5,000- 
100,000, especially 10,000-30,000 have desirable average molecular weight. It may be thermoplastics or 
its mixture, and in the case of mixture, the binder suitable for this layer may have two or more sorts of 
resin in a compatible condition, or may be any of an immiscible condition. The example of a desirable 
polymer has a homopolymer or copolymers of an acrylic monomer, such as a cellulosic like methyl 
cellulose, ethyl cellulose, and a cellulose triacetate, an acrylic acid, a methacrylic acid, acrylic ester, and 
methacrylic ester, etc. concretely. Furthermore, vinyl system polymers, such as a polyvinyl butyral and 
PORIBU nil formal, a styrene system polymer, etc. are usable. 

[0069] Although the mixing ratio of a pigment and a binder changes with combination of a pigment and a 
binder in a desirable embodiment, generally, pigment:binder ratios are 1:5-10:1 (weight ratio), and 
especially 1:3-3:1 are desirable. Moreover, in order to raise laser record sensibility, use of the pyrolysis 
nature polymer indicated as a heat stratum disjunctum binder as a binder of an image formation layer or 
mixing into the above-mentioned binder, addition, etc. are desirable. 

[0070] Thus, when record the image of another hue on the image already formed on the television object 
although it has the engine performance good when a pigment and the binder of the formed image 
formation layer 14 are weak and the high definition of only Isshiki is obtained, imprinting and pasting up 
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and making it multiple-color-ize, strong pressurization or heating conditions are needed, and it is easy to 
become intricately [ a recording device ] and expensive. In such a case, a **** agent can be added in an 
image formation layer, and the adhesive property of a coat and control of cohesive force can also be 
performed. 

[0071] That is, a plasticizer raises the adhesive strength of image formation layer 14 comrades of a 
different hue, and it is added in order to promote the imprint to a television element. The ingredient used 
is suitably chosen by combination with color material and a binder. As an example of a low-molecular 
plasticizer, dibutyl phtalate (DBP), di-n-octyl phthalate (DnOP), Di-(2-ethylhexyl)phthalate (DOP), 
phthalic acid dinonyl ether (DNP), Dilauryl phthalate (DLP), butyl lauryl phthalate (BLP), Phthalic ester, 
such as phthalic acid benzyl butyl ester (BBP), adipic-acid di(2-ethylhexyl) (DOA), Aliphatic series 
dibasic acid esters, such as sebacic-acid di(2-ethylhexyl) (DOS), Although an epoxy compound like 
polyol esters, such as trialkyl phosphate, such as tricresyl phosphate (TCP) and phosphoric-acid Tori 
(2-ethylhexyl) (TOF), and polyethylene glycol ester, and epoxy fatty acid ester etc. is mentioned It is not 
limited to these. 

[0072] The acrylic ester like polyethylene glycol dimethacrylate, 1 and 2, 4-butane triol trimethacrylate, 
trimethylol triacrylate, a pentaerythritol thoria chestnut rate, pentaerythritol tetraacrylate, and 
dipentaerythritol polyacrylate other than the above-mentioned common plasticizer is suitably used by 
the class of binder. These plasticizers are independent, and may mix and use two or more sorts. 
Moreover, you may use it, blending a secondary plasticizer (auxiliary plasticizer) like the Pori 
chloroparaffin with these plasticizers. although the amount of the plasticizer added changes with 
combination with a pigment and a binder — general — the weight ratio of :(total amount of pigment and 
binder) plasticizer — 100:1-1:2 — it is 100:2-1:1 preferably. 

[0073] In addition to the component indicated above, the image formation layer 14 can also contain a 
surfactant, a thickener, a distributed stabilizer, an adhesion promoter, and other additives. Although the 
desiccation thickness of an image formation layer is based on the target application, generally it does 
not exceed 5 micrometers, desirable — 0.1 micrometers - 2 micrometers — ** it is 0.1-1 
micrometer still more preferably. 

[0074] Although not shown in drawing 1 , in order to prevent the blemish prevention at the time of 
handling, adhesion of the film surfaces at the time of preservation, etc., the covering film may be 
prepared in the front face of the image formation layer of this invention if needed. Generally the 
ingredient of the covering film for these purposes can mention high molecular compounds, such as 
polyethylene terephthalate, a polycarbonate, polyethylene, and polypropylene. As for the thickness of a 
covering film, especially generally, it is desirable that it is 10-100 micrometers 5-400 micrometers. In 
the field in contact with the image formation layer of these covering films, in order to control the 
adhesive property of a covering film, various surface treatment may be made. 
[0075] Thickness measurement, such as a light-and-heat conversion layer of this invention, heat 
stratum disjunctum, and an image formation layer, is good also by approaches, such as the physical 
surface analysis approaches, such as an approach by microscope observation of a scanning electron 
microscope, a tunneling microscope, a laser beam microscope, etc. and ESCA, and FT-IR, and a method 
of chemical analysis after dissolving each class with a solvent further, in addition to the approach by the 
usual sensing-pin type. As mentioned above, when using the layer which distributed particles, such as 
carbon black, as a light-and-heat conversion layer, the front face may become irregularity in response 
to the effect of the configuration of a particulate material. If heat stratum disjunctum and also an image 
formation layer are prepared on such a layer, in response to the effect of the irregularity of a substrate, 
the upper thickness will not necessarily serve as homogeneity. Each average thickness of the light-and- 
heat conversion layer on a hot printing sheet and an image formation layer was measured by the cross- 
section observation by the scanning electron microscope in the example of this invention so that it 
might mention later. Moreover, to the polyester film which has a smooth front face, it applied, the 
coating liquid of the same presentation as the coating liquid used for hot printing sheet creation was 
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dried on the same conditions as hot printing sheet creation time, and thickness was measured by the 
sensing-pin type thickness gage. Both value was almost equal. From this result, measurement thickness 
on smooth polyester film was made into the average thickness (coverage) of each class to which a hot 
printing sheet corresponds in this invention. 

[0076] Drawing 2 is the sectional view showing typically the cross section of an example of the 
television element 2 used by this invention. In drawing 2 , the television layer 22 is formed on the 
television base material 21, and the television element 21 is constituted. In addition, although illustration 
has not been carried out, the television element of a configuration of that the television base material 
served as the television element is also possible if needed. Especially if the television base materials 21 
are the shape of a film, and a tabular thing, they will not be limited, but they may be made from what 
kind of matter. Generally as an ingredient of the television base material 21, high molecular compounds, 
such as polyethylene terephthalate, a polycarbonate, polyethylene, a polyvinyl chloride, a polyvinylidene 
chloride, polystyrene, and a styrene acrylonitrile copolymer, can be mentioned, and biaxial-stretching 
polyethylene terephthalate is desirable in respect of the dimensional stability over water and heat 
especially. Moreover, in the case of-like [ film ], especially generally, it is desirable [ the thickness of the 
television base material 21 ] that it is 25-200 micrometers 10-400 micrometers. Moreover, it is possible 
to use glass, a metal plate, etc. as a television base material 21 depending on an application. Although 
not illustrated by drawing 2 . in order to raise adhesion with the television layer 22, in the front face of 
the television base material 21, the laminating or the physical surface treatment of undercoat may be 
made. In consideration of adhesion **** with a base material and television layer both, it is suitably 
chosen from the polymer ingredient which has coat nature as undercoat. Although there is especially no 
limit in the thickness, 0.01 to 2 micrometers are usually desirable. As a means to raise adhesion, 
physical processing of glow discharge processing of a support surface, corona discharge treatment, etc. 
is also especially desirable, when receiving an image formation layer as a television layer 22 — a vicar 
(Vicat) — a polymer layer with the softening temperature lower than about 80 degrees C by law is 
desirable. As the example, an ethylene-vinylacetate copolymer, a vinyl chloride vinyl acetate copolymer, 
an acrylic ester-ethylene copolymer, etc. are mentioned. Moreover, the ingredient which added the **** 
agent to polymers other than these is used similarly. Moreover, in order to obtain the moderate release 
nature for imprinting on mark printed book paper if needed, as for the television layer 23 of this 
invention, it is desirable to consist of a photopolymerization nature ingredient indicated by JP,59- 
97140A 

[0077] The suitable photopolymerization nature television layer for this invention contains additives, 
such as thermal polymerization inhibitor, a kind, b organic polymer binder, c photopolymerization initiator, 
and if needed, even if there are few polyfunctional vinyl which can form a photopolymerization object by 
a addition polymerization, or vinylidene compounds. 

[0078] The suitable vinyl or the suitable vinylidene compound which can be used for this invention For 
example, the ester of the partial saturation ester of polyol especially an acrylic acid, or a methacrylic 
acid, For example, ethylene glycol diacrylate, glyceryl triacrylate, Ethylene glycol dimethacrylate, 1, 3-pro 
pansy ORUJI methacrylate, Polyethylene glycol dimethacrylate, 1 and 2, 4-butane triol trimethacrylate, 
Trimethylol triacrylate, pentaerythritol dimethacrylate, Pentaerythritol trimethacrylate, pentaerythritol 
tetra-methacrylate, Pentaerythritol diacrylate, a pentaerythritol thoria chestnut rate, Pentaerythritol 
tetraacrylate, dipentaerythritol polyacrylate, 1, 3-pro PANJIO rouge acrylate, 1 ,5-pentanediol 
dimethacrylate, The bis-acrylate, the BISU methacrylate, and the similar compound of the polyethylene 
glycol which has the molecular weight of 200-400, It is the partial saturation amide and ethylene BISU 
methacrylamide of a partial saturation amide, alpha by which especially the alkylene chain may be 
opened with the carbon atom, the acrylic acid which has omega-diamine, and a methacrylic acid. 
[0079] Furthermore, although the polyester acrylate by the condensation of polyhydric alcohol, the ester 
of the organic acid of many **, and an acrylic acid or a methacrylic acid can also be used, for example, 
it is not limited to these. An organic polymer binder (binder) (b) is thermoplastics or its mixture. The 
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homopolymer or copolymer of the acrylic monomer as the example, such as an acrylic acid, a 
methacrylic acid, acrylic ester, and methacrylic ester, Methyl cellulose, ethyl cellulose, a cellulose 
system polymer like cellulose acetate, Vinyl system polymers and those copolymers, such as 
polystyrene, a polyvinyl pyrrolidone, a polyvinyl butyral, and poly vinyl alcohol, Polyester, a condensed 
system polymer like a polyamide, a rubber system polymer like Butadiene Styrene, etc. are mentioned. In 
these, it is easy in the large range to control thermal properties, such as softening temperature, and the 
copolymer of various acrylic monomers has good compatibility with a photopolymerization nature 
monomer, and it is desirable. These polymers have the average molecular weight of 10,000-2,000,000. 
Here, although the mixing ratio of a photopolymerization nature monomer and an organic polymer binder 
changes with combination of the monomer compound used and a binder, generally 0.1:1.0 to 2.0:1.0 
(weight ratio) has a desirable monomerbinder ratio. 

[0080] As a photopolymerization initiator, it has absorption and activity in the near-ultraviolet section, 
and there is no absorption in a visible region, or it is necessary to be a small compound. As such an 
example, a benzophenone, a Michler's ketone [a 4 and 4-BISU (dimethylamino) benzophenone], 4, a 4 
BISU (JIMEERU amino) benzophenone and 4-methoxy 4 f -dimethylamino benzophenone, 2-ethyl 
anthraquinone, a phenon truck quinone, and the aromatic ketone like other aromatic ketone A benzoin, 
benzoin methyl ether, benzoin ethyl ether, Benzoin ether like the benzoin FECHIRU ether, a methyl 
benzoin, 2-(0-chlorophenyl)-4, 5-diphenyl imidazole dimer, 2-(0-chlorophenyl)-4, and 5-(m- 
methoxypheny) imidazole dimer etc. is mentioned to an ethyl benzoin and other benzoins, and a list. 
[0081] Although a proper ratio changes here with combination of the monomer compound with which a 
photopolymerization nature monomer and the mixing ratio of an organic polymer binder are used, and a 
binder, generally 0.1:1.0 to 2.0:1.0 (weight ratio) has a desirable monomerbinder ratio. The addition of a 
photoinitiator has 0.01 - 20 desirable % of the weight to a monomer compound. 

[0082] Although the thickness of the television layer 22 needs to deform in order to receive the color 
image of four colors after image formation, the minimum ****** of sufficient thickness for it is good. 
Although the proper spreading thickness of the photopolymerization nature matter changes with 
thickness of a color image, 1-50 micrometers is suitable for it. Although not indicated by drawing 2 , the 
television layer 22 of this invention may be a bilayer configuration if needed. In case an image is 
especially imprinted to permanent base materials, such as mark printed book paper, the upper layer is 
imprinted with an image among bilayers, and the method of making a lower layer (base material side) 
remain to a television base material is indicated by JP.61-1 89535A JP,2-244146,A, 2-244147, and the 
2-244148 official report at the detail. The approach indicated by these official reports is desirable from 
approximation nature with printed matter, and other points, and is suitably used as a television object 
element of this invention. 

[0083] Laser record explains order for an example of the process for creating the Calah-proof by the Sir 
printing method later on hereafter. 

1) On a recording drum, carry out a television layer outside, and stick and fix a television element by 
vacuum suction etc. 

2) Carry out the laminating of a television element and the hot printing sheet with a pressurization (it 
heats if needed) roller, touching the television layer 22 of a television element in the image formation 
layer 1 4 of a hot printing sheet ( drawing 3 ). 

3) Condense the high density energy light (laser beam) HEL from the hot printing sheet base material 1 1 
side with a beam diameter suitable on the light-and-heat conversion layer 12. A recording drum is 
rotated with constant speed, and a recording head is moved with constant speed in parallel to a drum, 
and the laser beam modulated with the picture signal whose color was separated is scanned and 
recorded, taking a synchronization in the direction which intersects perpendicularly with a rotation 
scanning direction ( drawing 4 ). 

4) Pull apart the hot printing sheet by which laser record was carried out from a television element, and 
perform exfoliation development ( drawing 5 ). The hot printing sheet after development is removed from 
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a recording drum. 

5) Subsequently, the hot printing sheet of the second hue laminates to the television element with which 
the image of the first hue of the above was formed. 

6) In accordance with the location of the first image, alignment of a laser beam and a drum is performed, 
the process of the above 3 and 4 is repeated, and the image of the second hue is formed on the first 
image. 

7) Laser record of the decomposition image of the 4th hue is carried out on the same television element 
one by one the 3rd and if needed. 

8) Separate from a recording drum the television element with which the decomposition image of four 
colors was imprinted. Subsequently, the television layer which the image is imprinting is piled up in the 
white paper, a heat laminator is passed under heating pressurization, and it is made to paste up with 
white paper. 

9) When a television layer is photopolymerization nature, give ultraviolet-rays exposure to the whole 
surface through a base material with a transparent television element, and carry out photo-curing of the 
television layer. 

10) By exfoliating a television base material, 4 color images imprinted with the photo-curing television 
layer in the white paper are obtained. 

[0084] Although the process described above laminates the hot printing sheet to the television element 
before record, it may laminate a hot printing sheet to a television element after record if needed. 
[0085] As mentioned above, the record principle of this invention carries out heat transfer of the heat 
energy absorbed and changed in the light-and-heat conversion layer 12 to heat stratum disjunctum, and 
depends it on reducing bonding strength or cohesive force by the thermal changes (pyrolysis etc.) of the 
heat stratum disjunctum 13. Generally, in the case of a thermofusion mold imprint ingredient, as 
mentioned above, an image formation layer and/or a television layer soften and fuse with the heat at the 
time of record, and bonding strength with a television object is imprinted by increase and exfoliation. 
Therefore, since the condition that adhesive strength declined by this invention to the image formation 
layer and the television object touching also even in after record is maintained at the time of record in 
the case of a thermofusion mold imprint ingredient, even if it laminates a television object and exfoliates 
after record, there is no fall of big sensibility and negatives are developed. 

[0086] Although the lamination of the hot printing sheet of this invention and a television element is 
generally performed by the pressurization roller, laminating is also desirable, heating a roller to 
pressurization and coincidence. Heating conditions receive constraint by the heat mechanical properties 
(coefficient of thermal expansion etc.) of each ingredient. Moreover, if whenever [ stoving temperature / 
of a roller ] is in the location near a laser beam focal location highly, air heating with a roller and the 
convection current will arise, and it will have a bad influence on the configuration of the laser spot 
extracted thinly etc. 130 degrees C or less of temperature of these constraint to a heating roller are 
100 degrees C or less especially preferably. 

[0087] The phase of laser record is performed besides solid state laser, such as gas laser, such as an Ar 
ion laser, He Ne laser, and a helium cadmium laser, and an YAG laser, semiconductor laser, etc. with the 
light which let the secondary higher-harmonic component pass and changed into half wavelength the 
light by which direct outgoing radiation was carried out from dye laser, an excimer laser, etc., or such 
outgoing radiation light. Although suitably chosen from such laser according to the sensitization 
wavelength of a hot printing sheet, sensibility, and the recording rate needed, semiconductor laser is the 
most desirable in these from the point of a price, output power, magnitude, the ease of carrying out of a 
modulation, etc. The modulation of the laser beam by the picture signal is performed by well-known 
approaches, such as controlling by the signal the current to which it pours in at an external modulator in 
the case of an Ar ion laser, and it pours in a beam at laser in the case of through and semiconductor 
laser (direct modulation). The magnitude of the laser spot condensed on a light-and-heat conversion 
layer and a scan speed are set up according to resolution, record sensibility of an ingredient, etc. which 
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are needed for an image. In the case of a printing application, generally high resolving power is required, 
the smaller one of the beam spot is desirable in image quality, but the depth of focus becomes small by 
one side, and mechanical control becomes difficult. Moreover, if a scan speed is too small, while the heat 
loss by heat conduction to a hot printing sheet base material etc. will become large and energy 
efficiency will fall, chart lasting time becomes long and is not desirable. As mentioned above, as for the 
record conditions of this invention, 5-50 micrometers of beam diameters on a light-and-heat conversion 
layer of 6-30 micrometers and a scan speed are [ second ] 3m/second or more preferably 1m /or more 
especially preferably. Hereafter, although an example explains this invention to a detail further, this 
invention is not limited to these. 
[0088] 
[Example] 

Creation of an example 1(1) hot-printing sheet [0089] 

(a) Preparation black of the mother liquor for (Creation i) coating liquid of a light-and-heat conversion 
layer Carbon 0 [ the Mitsubishi Kasei Corp. make, Mitsubishi carbon black, ] [ MA-10] 0 and C.I.Pigment 
Black 7 20 weight sections distribution assistant (the Johnson polymer incorporated company make, 
JON krill J-62) [ 30] % A water solution Six weight sections Ion exchange water 80 weight sections 
Isopropyl alcohol 20 weight sections Glass bead Distributed processing of the component of the 100 
weight sections above was carried out for 2 hours using the paint shaker (Oriental energy machine 
incorporated company make), and the mother liquor was prepared. 

[0090] 

(ii) Preparation of coating liquid The above-mentioned mother liquor The 100 weight sections Polyvinyl 
alcohol (the Kuraray Co., Ltd. make, poval type 205) 

Three weight sections Isopropyl alcohol The 100 weight sections Ion exchange water The component of 
the 450 weight sections above was mixed under churning with the stirrer, and the coating liquid for light- 
and-heat conversion layers was prepared. 

[0091] (Hi) a with a spreading thickness [ of the preparation light-and-heat conversion layer of a base 
material ] of 75 micrometers polyethylene terephthalate top — as an under coat — a styrene-butadiene 
copolymer (0.5 micrometers in thickness), and ZE the film which prepared RACHIN (0.1 micrometers in 
thickness) in this order — base material for hot printing sheets ****** — it prepared. On this base 
material, the above-mentioned coating liquid for light-and-heat conversion layers was applied for 1 
minute using the rotation spreading machine (HOERA -), the spreading object was dried for 2 minutes in 
100-degree C oven, and the light-and-heat conversion layer (thickness by the sensing-pin type 
thickness gage: 0.3 micrometers, 90% of rates of light absorption with a wavelength of 488nm) was 
created. Average thickness was 0.3 micrometers when cross-section observation of the same sample 
was carried out with the scanning electron microscope. 
[0092] 

(b) Preparation of the laminating (i) coating liquid of heat stratum disjunctum Nitrocellulose (die eel 
incorporated company make, type RSes 1/2) One weight section Methyl ethyl ketone The 100 weight 
sections Propylene-glycol-monomethyl-ether acetate The component of 20 weight sections above was 
mixed under churning with the stirrer, and heat stratum disjunctum coating liquid was prepared. 
[0093] (ii) The above-mentioned coating liquid for heat stratum disjunctum was applied to spreading of 
heat stratum disjunctum, and the front face of a light-and-heat conversion layer established in the base 
material for the thickness measurement above-mentioned hot printing sheets for 1 minute using the 
rotation spreading machine (HOERA -), and the spreading object was dried for 2 minutes in 100-degree 
C oven. Moreover, spreading desiccation was carried out on these conditions on the polyester film which 
has a smooth front face using the above-mentioned heat stratum disjunctum coating liquid. It was 0.1 
micrometers when the thickness at that time was measured by the sensing-pin type thickness gage. 
[0094] 

(c) Laminating of an image formation layer (Magenta) (i) Preparation of the mother liquor for coating 
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liquid 20-% of the weight solution of a polyvinyl butyral (the DENKI KAGAKU KOGYO K.K. make, DIN a 
turnip ****-** #200 0- L) (solvent: n-propyl alcohol) 

63 weight sections color material 0 [ a Magenta pigment, the Toyo Ink, Inc. make, ] [ RIONO-RUREDDO 
6B4290] G and C.I.Pigment Red 57:1 Twelve weight sections Distributed assistant (the product made 
from ICI, Inc., SORUSUPA-SU S-20,000) The 0.8 weight sections N-propyl alcohol 60 weight sections 
Glass bead Distributed processing of the component of the 100 weight sections above was carried out 
for 2 hours using the paint shaker (Oriental energy machine incorporated company make), and the 
mother liquor was prepared. 
[0095] 

(ii) Preparation of coating liquid The above-mentioned mother liquor Ten weight sections N-propyl 
alcohol 60 weight sections Surfactant (the Dainippon Ink, Inc. make, megger fuck F-176PF) 
The component of the 0.05 weight section above was mixed under churning with the stirrer, and the 
image formation layer coating liquid for Magentas was prepared. 

[0096] (iii) The above-mentioned coating liquid for image formation layers was applied to spreading of 
the image formation layer coating liquid for Magentas, and the front face of heat stratum disjunctum 
established in the base material for the measurement above-mentioned hot printing sheets of thickness 
for 1 minute using the rotation spreading machine (HOERA -), the spreading object was dried for 2 
minutes in 100-degree C oven, and the optical density in the Macbeth concentration meter carried out 
the laminating of the image formation layer of 0.7, and created the hot printing sheet. It was 0.3 
micrometers, when the above-mentioned coating liquid for image formation layers was applied to 
polyester film (1 00-micrometer thickness) on these conditions, it dried and thickness was measured. 
When the thickness of the Magenta image formation layer of a hot printing sheet was measured by the 
cross-section observational method with the scanning electron microscope, the average was about 0.3 
micrometers. 

[0097] (2) preparation of the coating liquid for (Creation a) television layers of a television element — 

next, the following was prepared as coating liquid for television layers. 

[0098] 

(i) Television first pass coating liquid Polyvinyl chloride Nine weight sections (the Nippon Zeon Co., Ltd. 
make, trade name ZEON 25) 

Surfactant 0.1 -fold **** (the Dainippon Ink make, trade name megger fuck F-177P) 

Methyl ethyl ketone The 130 weight sections Toluene 35 weight sections Cyclohexanone 20 weight 

sections DIME chill formamide 20 weight sections [0099] 

(ii) The second layer coating liquid of television Methyl methacrylate / ethyl acrylate / methacrylic-acid 
copolymer (the product made from Mitsubishi Rayon, trade name diamond NARU BR-77) 17 weight 
sections Alkyl acrylate / alkyl methacrylate copolymer 1 7 weight sections (the product made from 
Mitsubishi Rayon, trade name diamond NARU BR-64) 

Pentaerythritol tetraacrylate 22 weight sections (the product made from New Nakamura Chemistry, 
trade name A-TMMT) 

Surfactant The 0.4 weight sections (the Dainippon Ink make, trade name megger fuck F-177P) 

Methyl ethyl ketone The 100 weight sections Hydroquinone monomethyl ether The 0.05 weight sections 

2 and 2-dimethoxy 2-phenyl acetophenone (photopolymerization initiator) 

The 1.5 weight section [0100] (b) The above-mentioned television first pass coating liquid was applied 
using the rotation spreading machine (HOERA) by having used the polyethylene terephthalate (PET) film 
with a spreading thickness [ of a television layer ] of 75 micrometers as the base material, and it dried 
for 2 minutes in 100-degree C oven. The thickness of the obtained first pass was 1 micrometer. On this 
first pass, the coating liquid for the second layer was used, it applied by the same approach, the 
laminating of the second layer of the televising of 26 micrometers of desiccation thickness was carried 
out, and the television element was obtained. 

[0101] (3) The layered product was created so that a television layer and an image formation layer might 
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contact substantially a heating roller with a skin temperature [ of 70 degrees C ], and a pressure of 
4.5kg/cm2 the rate for 200cm/in rate at homogeneity in the hot printing sheet and television element 
which are the creation above of a layered product, and were made and created, as shown in through and 
drawing 3 . The pressure was measured through the roller of a room temperature here using the 
pressure-sensitive coloring ingredient for pressure surveies by Fuji Photo Film, Inc. (pre scale). 
[0102] (4) the rotating drum with which the hot printing sheet base material opened [ laser beam plane 
of incidence and a television element base material ] the layered product obtained as mentioned above 
in the suction hole for vacuum adsorption so that a rotating-drum side might be touched — twisting — 
vacuum suction — it fixed. Laser record was performed on condition that the following, having 
condensed argon laser light with a wavelength of 488nm 10 micrometers in the shape of a spot on the 
light-and-heat conversion layer, and moving in the direction of a right angle to the hand of cut (main 
scanning direction) of a rotating drum (vertical scanning). 

Laser power 32mW horizontal-scanning rate 4m [ /] second vertical-scanning pitch (the amount of 
vertical scanning per rotation) 20 micrometers [0103] (5) The above-mentioned layered product was 
removed from the drum after record, and it was observed clearly that the image formation layer of only 
the laser radiation section is imprinting them in the television layer by the hand when a television 
element and a hot printing sheet are pulled apart. Furthermore, when the transfer picture was observed 
with the optical microscope, the imprint of the carbon black in a light-and-heat conversion layer was not 
observed, either, but the record line breadth of 5 micrometers was shown. 

[0104] (6) The heat characteristic of the measurement above-mentioned nitrocellulose of pyrolysis 
temperature and polyvinyl alcohol was measured by thermogravimetric analysis (a part for programming- 
rate 10-degree-C/). The nitrocellulose started exoergic decomposition at about 165 degrees C, carried 
out the abbreviation reduction by half at 193 degrees C, and carried out whole-quantity pyrolysis mostly 
at 207 degrees C. Polyvinyl alcohol carried out decomposition initiation from about 210 degrees C, and 
carried out the abbreviation reduction by half at 270 degrees C. In addition, although the polyvinyl 
butyral had softening temperature before and after 65 degrees C, big decomposition was not accepted 
till around 300 degrees C. 

[0105] (7) When the front face and cross section of the membrane structure above-mentioned light- 
and-heat conversion layer of a light-and-heat conversion layer were observed with the scanning 
electron microscope, porous structure was observed with the clear surface irregularity influenced of the 
pigment particle. Moreover, it was observed after heat stratum disjunctum spreading that the front face 
has the irregularity influenced of the pigment particle. 

[0106] On the laser recording drum used in the example 2 example 1, the 1 00-micrometer polyethylene 
terephthalate film was stuck as a spacer for focal justification, and the hot printing sheet further used in 
the example 1 on it was piled up so that a base material might serve as laser plane of incidence. 
Subsequently, after performing laser record on the same conditions as an example 1, the hot printing 
sheet was removed from the polyethylene terephthalate film for spacers. The imprint of an image 
formation layer was not observed by the next spacer film the bottom picking outside. Next, after putting 
the hot printing sheet [ finishing / record ] on the same television element as an example 1 and carrying 
out the through laminating of the heating roller on the same conditions as an example 1, the hot printing 
sheet was exfoliated from the television element. When it observed the transfer picture further by being 
observed clearly that the image formation layer of only the laser radiation section is imprinting in the 
television layer with the optical microscope, the imprint of the carbon black in a light-and-heat 
conversion layer was not observed, either, but the record line breadth of 6 micrometers was shown. 
Although there was time amount progress of about 5 minutes after laser radiation to exfoliation, since 
good record sensibility was shown, it was judged as the factor with dominant not the rule factor of image 
formation but fall of the bonding strength according [ the increment in adhesive strength with the 
television element by fusion of an image formation layer ] to laser radiation. 

[0107] Laser record was performed by the same approach as an example 2 using the hot printing sheet 
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of example 3 example 1. Adhesive tape (Japanese Toden mind industrial incorporated company make, 
knitting-polyester TERUTE - PU No.31B) was laminated with sticking by pressure with the finger at the 
room temperature in the recording surface after cooling. When it exfoliated immediately, the image was 
formed on adhesive tape and the record line breadth was 7 micrometers. 

[0108] Except for the point which does not apply example of comparison 1 heat stratum disjunctum, the 
comparison sample was created by the same approach as an example 1. In this hot printing sheet 
without heat stratum disjunctum, a transfer picture was not observed by the television element by the 
same approach as an example 1 at a laminating, the place which carried out laser record, and the 
television element after exfoliation development. 

[0109] The light-and-heat conversion layer of seven sheets was created on the creation example 1 and 
these conditions of (Creation a) light-and-heat conversion layer of examples 4-8, the example 2 of a 
comparison - 3(1) hot-printing sheet. 

[0110] (b) The coating liquid of a presentation of the concentration of the creation nitrocellulose of heat 
stratum disjunctum of 8 level ****** following was created. 
Nitrocellulose (die eel incorporated company make, type RSes 1/2) 

0.2 - 2 weight section Methyl ethyl ketone 50 weight sections Propylene-glycol-monomethyl-ether 
acetate The component of 10 weight sections above was mixed under churning with the stirrer, and heat 
stratum disjunctum coating liquid was prepared. Using this coating liquid, on the above-mentioned light- 
and-heat conversion layer, it applied for 1 minute with the rotation spreading machine (120rpm), 100 
degrees C dried for 2 minutes, and average thickness prepared the heat stratum disjunctum from 0.02 
micrometers to 2 micrometers. 

[011 1] (c) The image formation layer of a Magenta was formed on each above-mentioned heat stratum 
disjunctum according to the same approach as the laminating example 1 of an image formation layer, and 
conditions. 

[01 12] (2) After putting the evaluation above-mentioned hot printing sheet of a laser recording 
characteristic on the same television element as an example 1 and carrying out a laminating through a 
heating roller, laser record and exfoliation development were performed. With the optical microscope, the 
existence of an imprint (color mixture) of the line breadth of the streak imprinted on the television 
element and the carbon black in a light-and-heat conversion layer was evaluated. A result is shown in 
Table 1. 
[0113] 
[Table 1] 
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[01 14] In 0.02 micrometers, sensibility is [ the thick taste of heat stratum disjunctum ] low (thin record 
line breadth), and the color mixture by carbon black imprint was observed. When thickness of heat 
stratum disjunctum was set to 0.03micro or more, while color mixture decreased, sensibility also 
improved, but when 0.3 micrometers was exceeded, it turned out that sensibility decreases rapidly. 
[01 15] (Creation a) light-and-heat conversion layer of an example 9(1) hot-printing sheet — and — The 
laminating of the heat stratum disjunctum was carried out a light-and-heat conversion layer and on it on 
the creation example 1 and these conditions of heat stratum disjunctum. 
[0116] 

(b) Preparation of the mother liquor for (Creation i) coating liquid of an image formation layer (for black 
masks) 20-% of the weight solution of a polyvinyl butyral (the DENKI KAGAKU KOGYO K.K. make. DIN a 
turnip ****-** #200 0- L) (solvent: n-propanol) 63 weight sections Coloring material (a carbon black 
pigment, the Mitsubishi Kasei Corp. make, type MA-100) 

24 weight sections Distributed assistant (the product made from ICI, Inc., SORUSUPA-SU S-20,000) 
The 0.6 weight sections N-propyl alcohol 40 weight sections Glass bead Distributed processing of the 
component of the 100 weight sections above was carried out for 2 hours using the paint shaker 
(Oriental energy machine incorporated company make), and the mother liquor was prepared. 
[0117] 

(ii) Preparation of coating liquid The above-mentioned mother liquor Ten weight sections N-propyl 
alcohol 30 weight sections Surfactant (the Dainippon Ink, Inc. make, megger fuck F-176PF) 

The component of the 0.05 weight section above was mixed under churning with the stirrer, and the 

image formation layer coating liquid for black masks was prepared. 

[0118] 

(iii) The above-mentioned coating liquid for image formation layers was applied to the front face of heat 
stratum disjunctum established in the base material for the spreading above-mentioned hot printing 
sheets of the image formation layer coating liquid for black masks for 1 minute using the rotation 
spreading machine (HOERA -), the spreading object was dried for 2 minutes in 100-degree C oven, the 
laminating of the image formation layer of thickness 0.6micro m (the ultraviolet concentration in the 
Macbeth concentration meter is 3.1) was carried out, and the hot printing sheet was created, 

[01 19] (2) preparation of the coating liquid for (Creation a) television layers of a television element — 
next, the following was prepared as coating liquid for television layers. 

Methyl methacrylate / ethyl acrylate / methacrylic-acid copolymer (the product made from Mitsubishi 
Rayon, trade name diamond NARU BR-77) 17 weight sections Alkyl acrylate / alkyl methacrylate 
copolymer 17 weight sections (the product made from Mitsubishi Rayon, trade name diamond NARU 
BR-64) 

Pentaerythritol tetraacrylate 22 weight sections (the product made from New Nakamura Chemistry, 
trade name A-TMMT) 

Surfactant The 0.4 weight sections (the Dainippon Ink make, trade name megger fuck F-177P) 

Methyl ethyl ketone The 100 weight sections Hydroquinone monomethyl ether The 0.05 weight sections 

2 and 2-dimethoxy 2-phenyl acetophenone (photopolymerization initiator) 

The 1.5 weight section [0120] On polyethylene terephthalate with a spreading thickness [ of a television 
layer ] of 75 micrometers, (b) As an under coat for the improvement in adhesion A styrene-butadiene 
copolymer (0.5 micrometers in thickness) and the film which prepared gelatin (0.1 micrometers in 
thickness) in this order are used as a base material. The above-mentioned television layer coating liquid 
was applied using the rotation spreading machine (HOERA), it dried for 2 minutes in 100-degree C oven, 
and the television element of 26 micrometers of television layer membrane thickness was obtained. 
[0121] (3) The through lamination and the layered product were created for the creation above- 
mentioned hot printing sheet and television element of a layered product to the heating roller by the 
approach of an example 1. 
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[0122] 

(4) Laser record and exfoliation development were performed for the evaluation above-mentioned 
layered product of a laser recording characteristic and a mask image property by the same approach as 
an example 1. Subsequently, UV irradiation was performed to the television element after development 
by the UV irradiation printer for GURAFIKKUA-Thu (the Dainippon Screen Mfg. Co., Ltd. make, type PA- 
607), carrying out vacuum suction. It was 3 micrometers when the line breadth of the streak imprinted 
on the television element was measured with the optical microscope. Moreover, the streak section and 
the non-streak section were excellent also in damage resistance, and the engine performance on which 
the optical density of those or more with three and the non-image section with a wavelength of 350- 
450nm of 0.05 and optical contrast was also large, and could be burned the printing version and the 
ultraviolet radiation study concentration of the image section excelled [ engine performance ] in it as 
mask images, such as business, was shown further. 

[0123] The same base material and coating liquid as the creation example 1 of (Creation a) light-and- 
heat conversion layer of an example 10(1) hot-printing sheet are used, The light-and-heat conversion 
layer was created by the same approach as an example 1 . 
[0124] 

(b) Preparation of the creation (i) coating liquid of heat stratum disjunctum Chlorinated polyethylene 
(the Sanyo-Kokusaku Pulp Co., Ltd. make, super kuron 907 HA) One weight section Toluene The 
component of the 100 weight sections above was mixed under churning with the stirrer, and the coating 
liquid for heat stratum disjunctum was prepared. 

[0125] (ii) By the same approach as the laminating example 1 of heat stratum disjunctum, the laminating 
of the heat stratum disjunctum of spreading and 0.1 micrometers of average thickness was carried out 
for the coating liquid of the above-mentioned heat stratum disjunctum on preparation and the above- 
mentioned light-and-heat conversion layer. 

[0126] (c) By the same approach as the creation example 1 of an image formation layer, on preparation 
and the above-mentioned heat stratum disjunctum, it applied, the laminating of the coating liquid for 
image formation layers was carried out, and the hot printing sheet was created. 

[0127] (2) The television element used in the evaluation example 1 of a laser recording characteristic 
was piled up with the above-mentioned television element, by the same approach as an example 1, it let 
the heating roller pass and, subsequently laser record and exfoliation development were performed. The 
image imprinted on the television element does not have the color mixture by the laser beam absorber, 
either, and record line breadth showed 3 micrometers. 

[0128] The laminating of the heat stratum disjunctum was carried out a light-and-heat conversion layer 
and on it on the creation example 1 and these conditions of (Creation a) light-and-heat conversion layer 
of an example of comparison 4(1) hot-printing sheet, and heat stratum disjunctum. 
[0129] 

(b) Preparation of the mother liquor for (Creation i) coating liquid of an image formation layer (for black 
masks) Polyvinyl butyral (the DENKI KAGAKU KOGYO K.K. make, DIN a turnip ****-** #200 0- L) 24 
weight sections Coloring material (a carbon black pigment, the Mitsubishi Kasei Corp. make, type MA- 
100) 

Twelve weight sections Distributed assistant (the product made from ICI, Inc., SORUSUPA-SU S- 
20,000) The 0.8 weight sections N-propyl alcohol The 100 weight sections Glass bead Distributed 
processing of the component of the 100 weight sections above was carried out for 2 hours using the 
paint shaker (Oriental energy machine incorporated company make), and the mother liquor was prepared. 
[0130] 

(ii) Preparation of coating liquid The above-mentioned mother liquor Ten weight sections N-propyl 
alcohol 40 weight sections Surfactant (the Dainippon Ink, Inc. make, megger fuck F-176PF) 
The component of the 0.05 weight section above was mixed under churning with the stirrer, and the 
image formation layer coating liquid for black was prepared. 
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[0131] (iii) The above-mentioned coating liquid for image formation layers was applied to the front face 
of heat stratum disjunctum established in the base material for the spreading above-mentioned hot 
printing sheets of black image formation layer coating liquid for 1 minute using the rotation spreading 
machine (HOERA -), the spreading object was dried for 2 minutes in 100-degree C oven, the laminating 
of the image formation layer of 2.1 micrometers of thickness was carried out, and the hot printing sheet 
was created. 

[0132] (2) The television element used in the evaluation example 1 of a laser recording characteristic 
was piled up with the above-mentioned television element, by the same approach as an example 1, it let 
the heating roller pass and, subsequently laser record (a scan speed is 1m/second) and exfoliation 
development were performed. The obtained image had very bad resolution, and sensibility was also low. 
[0133] The light-and-heat conversion layer was created by the same approach as an example 1 using 
the same base material and coating liquid as the creation example 1 of (Creation a) light-and-heat 
conversion layer of an example 1 1(1) hot-printing sheet. 
[0134] 

(b) Preparation of the creation (i) coating liquid of heat stratum disjunctum Nitrocellulose (die eel 
incorporated company make, a type RSes 1/2) The 0.6 weight sections Diazonium compound (structure 
expression A) (pyrolysis initiation temperature by DSC: 120 degrees C) 
The 0.4 weight section [01 35] 
[Formula 1] 



[0136] 

Methyl ethyl ketone The 1 00 weight sections Propylene-glycol-monomethyl-ether acetate The 
component of 20 weight sections above was mixed under churning with the stirrer, and the coating liquid 
for heat stratum disjunctum was prepared. 

[0137] (ii) By the same approach as the laminating example 1 of heat stratum disjunctum, on preparation 
and the above-mentioned light-and-heat conversion layer, it applied and the laminating of the coating 
liquid of the above-mentioned heat stratum disjunctum was carried out. It was 0.1 micrometers when 
thickness was evaluated like the example 1 . 

[0138] (c) By the same approach as the creation example 1 of an image formation layer, it is preparation 
about the coating liquid for image formation layers, On the above-mentioned heat stratum disjunctum, it 
applied, and the laminating was carried out and the hot printing sheet was created. 
[0139] (2) Laser record was performed by the same approach as the evaluation example 3 of a laser 
recording characteristic, and, subsequently the laminating of adhesive tape and exfoliation development 
were performed. It has [ the image imprinted on the television element ] the color mixture by the laser 
beam absorber and was good, and record line breadth showed 9 micrometers and about 30% of 
sensibility rise was accepted compared with the case (example 3) where there is no diazonium 
compound addition into heat stratum disjunctum. 

[0140] A light-and-heat conversion layer and heat stratum disjunctum were prepared on the base 
material at this order by the same approach as the creation example 1 of an example 12(a) light-and- 




A 
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heat conversion layer and heat stratum disjunctum. 
[0141] 

(b) the (Preparation i) cyanogen polyvinyl butyral (the DENKI KAGAKU KOGYO K.K. make and DIN — a 
turnip — ****-** #200) of each mother liquor for color image formation layer coating liquid 20-% of the 
weight solution (solvent: n-propanol) coloring material of 0-L 63 weight sections () [ a cyanogen pigment, 
the Toyo Ink, Inc. make, ] [ No700-blue 10FG CY] - Blue and C.I.Pigment Blue 15:4 Twelve weight 
sections Distributed assistant (product [ made from ICI, Inc. ], SO RUSUPA-SU S-20,000) 0.8 weight 
section Distributed assistant (the product made from ICI, Inc., SORUSUPA-SU S-1 2,000) The 0.2 weight 
sections N-propyl alcohol 60 weight section Glass bead The 100 weight sections [0142] 

(ii) — a yellow polyvinyl butyral (the DENKI KAGAKU KOGYO K.K. make and DIN — a turnip — ****-** 
#200) 20-% of the weight solution (solvent: n-propanol) coloring material of 0-L 63 weight sections () [ a 
cyanogen pigment, the Toyo Ink, Inc. make, ] [ No.1401-G RIONO-Louis ] Yellow and C.I.Pigment Yellow 
14 Twelve weight sections Distributed assistant (the product made from ICI, Inc., SORUSUPA-SU S- 
20,000) The 0.8 weight sections N-propyl alcohol 60 weight section Glass bead The 100 weight sections 
[0143] 

(iii) a black polyvinyl butyral (the DENKI KAGAKU KOGYO K.K. make and DIN — a turnip — ****-** 
#200) 20-% of the weight solution (solvent: n-propanol) coloring material of 0-L 63 weight sections () [ a 
carbon black pigment, the Mitsubishi Kasei Corp. make, ] [type MA-100 C.I.] Pigment Black 7 Twelve 
weight sections Distributed assistant (the product made from ICI, Inc., SORUSUPA-SU S-20,000) The 
0.8 weight sections N-propyl alcohol 60 weight section Glass bead Distributed processing of the 
component of the 100 weight sections above was carried out for 2 hours using the paint shaker 
(Oriental energy machine incorporated company make), and each color mother liquor was prepared. 
[0144] (c) About the preparation cyanogen of coating liquid, and black, coating liquid was prepared by 
the same approach as an example 1. The coating liquid of the following presentation was prepared about 
the yellow. 

The above-mentioned yellow mother liquor 20 weight sections N-propyl alcohol 60 weight sections 
Surfactant (the Dainippon Ink, Inc. make, megger fuck F-176PF) 

The component of the 0.05 weight section above was mixed under churning with the stirrer, and the 
image formation layer coating liquid for yellows was prepared. 

[0145] (d) On the front face of heat stratum disjunctum established in the base material for the creation 
above-mentioned hot printing sheets of the spreading and the hot printing sheet of each color image 
formation layer coating liquid, the above-mentioned cyanogen, a yellow, and the coating liquid for black 
image formation layers were applied and dried by the same approach as an example 1 , and the hot 
printing sheet corresponding to each color was created, each thickness of cyanogen, a yellow, and a 
black image formation layer — 0.3 micrometers, 0.6 micrometers, and 0.3 micrometers — it is — 
moreover, it the optical density corresponding to **** — each 0.6 and 0. — it was 7 and 0.8 (Macbeth 
concentration meter). 

[0146] (e) On the television element used in the record example 1 of a multi-colored picture image, the 
above-mentioned black hot printing sheet was piled up, and the layered product was created by the 
same approach as an example 1 . Subsequently, laser record was carried out by the same approach as an 
example 1 . With the black picture signal after separating the color of a color copy, it became irregular 
and the laser beam at this time was irradiated. It recorded, and on the black image of the television 
element by which exfoliation development was carried out, the above-mentioned cyanogen hot printing 
sheet was piled up, and a laminating, cyanogen image recording, and development were repeated by the 
same approach as the above. Next, also about the Magenta hot printing layer and the above-mentioned 
yellow hot printing layer which were used in the example 1, when the above-mentioned laminating, 
record, and development were repeated in this order, the good color picture was obtained on the 
television element. 

[0147] (f) The color picture formed in the imprint above-mentioned television element to mark printed 
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book paper was put on art paper, and UV irradiation was performed for 3 minutes from the television 
element side using the printer for GURAFIKKUA-Thu (the Dainippon Screen Mfg. Co., Ltd. make, Type 
P-607), carrying out vacuum suction. Subsequently, when art paper and a television element were pulled 
apart, exfoliation was performed between the television first pass and the second layer of televising, and 
the color picture imprinted to art paper with the second layer of televising. Since photo-curing of the 
second layer of the televising was carried out, it was equipped also with the function as a protective 
layer by good damage resistance. 

[0148] (Creation a) light-and-heat conversion layer of an example 13(1) hot-printing sheet The coating 
liquid for light-and-heat conversion layers of the creation following was prepared. 
Infrared absorption nature cyanine dye (structure-expression B) The 0.3 weight sections [0149] 
[Formula 2] 




[0150] 

5 of polyvinyl alcohol (the Kuraray Co., Ltd. make, poval, Type 205) A weight % water solution Six weight 
sections Isopropyl alcohol Five weight sections Ion exchange water The base material for hot- printing 
sheets used in the 20 weight sections examples 1 was used, and by the same approach as am example 1, 
the above-mentioned coating liquid for light-and-heat conversion layers was applied, it dried, and the 
light-and-heat conversion layer of 0.3 micrometer thickness was obtained. The value of 1 .4 v^as shown 
when the absorbance in 830nm was measured with the spectrophotometer. 

[0151] (b) heat stratum disjunctum and the coating liquid of each image formation layer were prepared 
by the same approach as the laminating example 1 of heat stratum disjunctum and an image formation 
layer, it applied and dried on the above-mentioned light-and-heat conversion layer, and the hi^ot printing 
sheet of a Magenta was created. 

-26- 



[0152] (2) From the image formation layer side of the evaluation above-mentioned hot printing sheet of 
a semiconductor laser recording characteristic, semiconductor laser light was irradiated on condition 
that the following, and the record test was performed. 

Semiconductor laser wavelength ; The beam diameter on 830nm light-and-heat conversion layer; laser 
power on 1 0-micrometer film surface ; 21 mW laser radiation time amount ; 5 microseconds [0153] (3) 
The television element used in the laminating of a television element and the exfoliation development 
example 1 was put on the hot printing sheet [ finishing / the above-mentioned record ] f the through 
laminating was carried out to the heating roller on an example 1 and these conditions, and, subsequently 
exfoliation development was performed. The Magenta image of the laser radiation section was imprinted 
at the television element side after exfoliation. When observed under the microscope, there is no color 
mixture by infrared-absorption coloring matter, and the circular image which is the big diameter of 8 
micrometers of contrast was shown. 
[0154] 

[Effect of the Invention] The hot printing sheet and the image formation approach of this invention are 
the ingredient and approach of doing so the remarkable effectiveness that it is high resolution and the 
image of the good hue by the color material of arbitration can be easily formed with dry process. In this 
invention, while being able to form the image of the hue of arbitration by carrying out functional 
separation of the light-and-heat conversion layer and image formation layer of the hot printing sheet to 
be used, the imprint of the laser beam absorber in a light-and-heat conversion layer and discoloration 
(color mixture) of an image can be prevented by preparing heat stratum disjunctum among both layers. 
Furthermore, in order to use an ingredient with pyrolysis temperature low as heat stratum disjunctum, it 
has the effectiveness of raising record sensibility remarkably. Moreover, since thickness of an image 
formation layer can be made small, the effectiveness that very high resolution is shown can also be 
done so. Especially if the hot printing sheet and the image formation approach of this invention are used 
for manufacture of a direct digital color proof, they are advantageous. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the cross section of an example of the hot printing 
sheet of this invention. 

[Drawing 2] It is the sectional view showing typically the cross section of an example of the television 
element used for the image formation approach of this invention. 

[Drawing 3] It is the sectional view showing typically the laminating condition of the hot printing sheet of 
this invention, and the television element used for image formation. 

[Drawing 4] The hot printing sheet of this invention is the sectional view showing typically the condition 
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(latent image) that laser record was carried out. 

[Drawing 5] The hot printing sheet of this invention is the sectional view showing typically the condition 
that exfoliation development is carried out, after laser record is carried out. 
[Description of Notations] 

1 Hot Printing Sheet 

1 1 Hot Printing Sheet Base Material 

12 Light-and-Heat Conversion Layer 

13 Heat Stratum Disjunctum 

14 Image Formation Layer 

2 Television Element 

21 Television Base Material 

22 Television Layer 

HEL High density energy light (laser beam etc.) 

14A The image formation layer of a high density energy light exposure part, 
14B The image formation layer of a high density energy non-light exposed part, 
14a The adhesive strength fall part of the high density energy light exposure section 



[Translation done.] 
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MitM >^-©Jt*tt««J*T?l : 5-10 : 
1, jfJKHl : 3~3 : d©tk^*«/h$ 

©K¥ • SfeSrSl^b^-r^. 3L©Jt**^#-r 

[0 0 5 7] ±IE*», &#efflfr>fc3feMtXiMI©IMI 
fStotrte^o. 0 5~2 um, £ L < 0 . 1 ~ 

[0058] ±tmm. fi*»«)ftttiA-f>^-t4 



(6) 

tt©»g£gttT, asi**iHiattttt*. 3Hc»»it* 

^<t§i: < 3t«UE*Ji©Bl3&«#?LK«tft:-&. *© 
fc»#JR*»JI©l«J* (86**) tt» 5 

s ±t mm* z. t a*. Jtn tcTtn*^ 

io nftlUPXIbMIHtf. H&£^s&-rsilifii©*#£ (- 
[0059] £©ft!R3E»»e£##±fc«ttak:tt; 

»4, #-;ks;k ^hyi-*-f, £;»© 

ao *jfefc«tOffton*. »?WiLTtt*, 7Jk^-;k y 

life- &Wfr&#J£m>S;ii#ffl5fe5. 
[0 0 6 0] *&H£fflt>*JIMtMBJei 3l4, IMl 

*;u^-3t*BHW*iBT3tJi!HE*ii i 2 twmm&im 1 

^JHI^#©l^tr, R*£x*JU*-3fcJ««t»*©3tel»3E 

tmz. %&mm&&ft±2it2>fzit><D'<SLm*%;ift. bp 

%u<i*JKt*iiJijf©8**i. o«n***TS 
■ar*«ui3 jit**. ±e©««*it/frt»4, 

fi#2>J:Dfi^BHitx*;^-T, ±IB©^-&^feU< 
»4****fl;**e#*j65>il* J »D, -?-©fc©JC*»Bjtc 

fcttowtsn*. ^©j»3E<fciaa[*«TS 
t^Jc, ttif>Mttx^;^-TC9«<Mfi$ti. sate 

[0 0 6 1] *^^©»li'J8l«(4, ±fB©^fr^^fc-T 

s©«^#u -7 - 3£aj?bTttffl-r* z. ttiw 

©«S«liHrffll»*#U bT»4. ^J^.«x: h 

so D-k;i/P-x©«fc5^SSB^fctt#'J-v-, ttssftjsu 
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// 

*b?^x JfiSKfcxfA, #'ji£te£x;k tf'Jmtek* 

XUx>©<fc5ftADy>-£##U V-> *u-f 
;M*£U u- h3f©7i? UM*U'7-, x^;kfc;i- 
□ -^©^UD-XXXxJI'^ffl^Stt*. 

©JIMWil+TfifciJR^EfcfcbTtt, B6ib. fl&S 

RjC*SC*«5pJfflSn» 2 8 CCRT, 

=kO»Sb<tt2 3 0 < C«TT'*0, ^o&i&ififtmm 

c (^m^#«t) m «ft»«T^> ®#©a«j£*j£ 
rns. ©7? !»»*ia*»o«w*ttfi[ 

i ot;/#©aflr?ff0ibfcii3, 
a® 1/2 ^♦m©*****?**©** 

fcbfc. 

[0 0 6 2] *»WOj|ft»Sllli + K*lnir4^i:OHl* 

#uv-Sfflw:t *«tb** a«. ±te©!&#fl?tt# u 

UV-©maJt«. -RICO. 02 : 1~3 : L #1: 
£?2;b< teO. 0 5 : 1 ~2 : 1T»4. #f£9S©i<Jgf 

m 1 2 tmmmm 1 3 ©#®, gfctijniiiMi 1301 

g|5©fiiijg|@©^a5, t>b<tt-«#S«e*fc:fc^3 

SfC , JNlMIKRi tt Wffift left b Sifitt^n HCtiW?* 

tfS-OXKT. !lfJL<H10%EJlTT*^ 
CO 0 6 3] *»9§©*&*!lftjil*. *Kttfc3fc*BMWI 
©^ffiSKEa-Tis&il****. -?-©£»— Jt£U:©6© 

gS«©¥i3J¥£ (&*») «, 0. 0 3~0. 3/imT 
**. '¥J9KJ*ft*0. 0 3 /tm*SI©»&. IBftig&tf 

*b<«T-r*£#fc» xm&mm<D-~m*fc^v> a 

fe**58±f*. 0. 3 Mm^®A-5ii«jiT©fe 

b<<£T3" 5. HET, MifibfcMWPoe 

W"*. *©fca6#5BWK»3i&±IBJIftfl»I©J»*tt. 



(7) 

A? 

[oo6 4] *mn<DwmMf&m 1 4©*mtbT«, 

«»tt-jKK*r«K»tjte«Bl»t:^gijsn, 

■*> b < tiifit»fi»i©**«»«»»ac«[ffl a n*. ~© 
*. «»«««WKfa*«««. %>b <«**#**«© 

[0 0 6 5] &©W4, u©SMSffTfta©^<»I 

mn t> u < tt*»tt £n & k je?s a n* t> ©t* ^ 

(C. I. f>fyf^*i»t4) . 

M9 h'J7tfo.7^;W- (C. I. 4 2 5 9 3),*- 
75>0 (C. I. 4 1 0 0 0) , *fU>^UU7> 
H77k*> (C. I. ^-yy^l3) . n-^=>6 
GCP (C. I. 4 5 1 6 0) . n-^5>B (C. 
I. 4 5 1 7 0) , +(-77Z>OK7 0 : 1 0 0 (C. 
30 1.5 0 2 4 0) v X«J*if?tf-»X (C. I. 42 
080) , 77-Xh7"77?HB (C. I. 2 6 15 
0) , No. 1201'Jty-MXD- (C. 1. 2 
1 0 9 0) . Uty-MXD-GRO (C. I. 2 1 

0 9 0) , ->A7- 77- X h-f XP-8 GF (C. 

1 . 2 110 5). ^>yyWXD-4T-5 6 4D 
(C. I. 2 1 0 9 5) > ->A777-Xhl/7H4 0 

1 5 (C. I . 1 2 3 5 5), VHrJ—frVy K 7 B 4 
4 0 1 (C. I . 1 5 8 5 0), 77-* yfyDv— 
-TGR-b (C. I. 7 4 1 6 0) , V-*J—)V~?)\s 
40 — SM (C. I. 2 6 1 5 0), HI*-^>7*777 
MA-100, £IA-#>7"7-y^#4 0. 

[0066] znzvmnvMz, mm*- m 

D-4GA, 5i7D'JX-f XP— 2R-A (C. I. 2 
1108) , 2i?OiJMin-MX-A (C. I. 2 
110 0) , Sfn'jX7*;l'-4G-A (C. I . 74 
160) , S ^ o U X 1/ 7 K3R — A. S^nUXUy 
K 2 C — A, 5^DiJ7,l/7F2B-A, =^D>J7.^ 
50 ^-y^C-A^lfc^fflan*. 
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(8) 

13 

[0 0 6 7] B^fiKl 1 4»4, ^<D«R£tt£:flfe2> ft 

n5?*jwwtit*tjfrr«i#ic. 

T g*«i>ft< tt>*fiH±T*5ut««ffS 

bV>. 

[0 0 6 8] S&fc»£»#UV-©»^*&«/jN<&"r€f 

U^-tl/TH ¥Wi!i J 5, 0 0 0-1 0 0, 0 
0 0, Wcl 0, 0 0 0-3 0, 00 OWSLK £ 

Sbntfvv— ©W*> ^=f-)V±.)Vu— x^;u-t;u 
a^xtt^a^ff** 1 **. sea. I'jk'r^f 

[0 0 6 9] »Sb^HMtt*K*^T«»tlS^ai|© 

-ttHfcttKfl :*S£JBJt«l : 5-10 : 1 (2 
»Jt) T$> 0 > 4#l'l : 3~3 : l#«#*bV». SfcU 

y- 1 bT^tijanA-r >^-t bTfe*bfe^^»i± io 

!l?U'7-©«I 1 t)b<«±IEAW >^-+^©^, 
asinHffcSfibt^. 

[0 0 7 0] £©«fc5lCbTJ&J*3ft&H#J£J5fcJI 1 4 
fit, «f«Jj:tf«£S!l£fc£i5<. -feO^CDiSHKSr 

»*b#fe<t£it-5*£> 3*^JPffifeb<ttlni«iftfl : *« 
Hift^jsiicftiffljasasiiabT, &m<D%: 



74 

[0 0 7 1 ] EP^, plfflSItt, JlSt-3fc6ffi©li«»* 
II 4|W|±©«*££ft±2-fr. £££S^g>£¥&<E 

jtTsfcfecsuasn*. fluasnsWHtt, few. & 
»j©«tb-ctt, "J9wm*rj*fr (dbp) , 7^ 

&s—n—i!r95;)V (DnOP) . (2— X 

=f-)V^=yM (DOP) 7*;WR>Vx;W (DN 
P) . 7?My55'J;KDLP) , 7^JPBI^)U 

(blp) , 7>;hb^f;i^>sw (bb 

P) f©7?MlXfJl'S, •JVM.yWJ (2-X^ 

;i/^\+v;u) (do A) , t/v»S-/ (2— x^;^ 
+->;i/) (DOS) ^©flMte^xigS&xT^k U> 
mhV2Ui?)l (TCP) , U>BfthU (2-X^MUA 
*->;W (TOF) f©U>iKUXXfiH. #UX 

x#+->JiW^x7.7 L ;p©<tp^x#4 i ->'fi:^«^ 
ife>n-5*«, ;me>i;:igifc$n5fc©T«&^. 

[0 0 7 2] ±tB©-«Mfc"JffljW©tel;:, ^'Jxfl/ 
>yij3-^y/?i"Jl/-K- 1, 2, 4-^"^>h 
U h "J * * £ "J U— K hU/fn-;H^>h 

iu 1 — #'J7i"Ju- h©«k'5ft7'£ u;nix 
>©<k3fc-#cni2Ms (»«raffl»i) se^ brawn b 

*S£#J©*S») : pjm3>J©«»J£# 10 0:1-1: 
2, ffSKIil 0 0 : 2-1 : 
[0 0 7 3] ±KE«bfc*»fclnA.T, HfStJ&J&JI 1 

Z>Z.£.\tf&^. jff*b<«0. l/im~2fimTf3. I 
tc:jtf£b<&0. l~lnmtS5. 
[0 0 7 4] El 1 K«^£nTlA&<^\ 

m±<D&mts. <fc* \zi& ut * a*- ^ 
UK-?* )Vh,(Ditm\t-WLmz\m # u x^b 

5. ^A*-7^^A©J?^«— JRWC»45~4 0 0 M 
m, ^tC 1 0~ 1 0 0 /imT*5:iW *bH. -tl 

[0 0 7 5] SiSiJSiB. wmmtfL 



4%K¥6-219052 



(9) 



15 



»g|fL§§lt:J:375r&, StfESCA. FT-IR^©tlStfJS® 

1. MKttll*»(£S*R»t*i:, TttJ©IH]A©i5#£: 

Sll. SSStfiMC 
t>*'SfetfJfc£H— «J*©£W*S, Tilt*®**"*"** 

Lj&»ofc. rots** 5. *JB9ifc*«r»T 

[0 0 7 6] @2 tt*8^Tffiffltl»§«g* 2 ©-#1 20 
tt£S 2 1 14, 2 1 ©JtlC§0Ul 2 2 jWRI* 

««©t>o-r»n«»tifi$snr, £*©<}: 5 

K #'J2>— K #'Jxfl/X tf'Jttfbk'x 

;k f'JSftk-'JfX^UXf l/X 7 30 

£ U p - h U 2©*#^fc£tt**tf * - 

«^#2 1©)I$H 7*;WA#©»#— 
0~4 0 0 /xm, 2 5~2 0 0 jumT&S £ 

§12 2 <h©£j*te££tf6fc&lcT^Ji©«Jlt>b< 

^m^mmMm^u^rLx^xh^K Tiltt <o 

*fctt«rfi:fl!!IBtt*lr^. ®S«0. 0 1(tm*62(t 

®^n-»tm 3ntft«8ifti'C«iIWJSi 
t>, §f§iJI2 2 tL-Tte. tifis^J&JiS: 

S*f*±T?, (V icat) ftKJ:SlMtfl« 

xtt. i?i/>-»Ktx**i§«:. it<bt*x;i.-it 

^f-Jl^^a^-fr- 7£ 'JMX7 l fJl'-X?l/>^l so 



a«OU'J-^ttS:#*fc»&lC. 4#^BBS 5 9-9 7 1 4 

[0077] *fswjc»att)tS'&tts*Jitt 

a) ttiinfiS tc «fc o TftS^ft: lo§ £BflB b'-;i/ 



b) His 



c) ftfi£ 



i-g-Hit^©^ 



[0078] ^fBwcfljfflmsfesas^trn^sfctiif 

\Zx.^VyW^-)li?TW U-K ^U-trU >h'J 

1, 3-7"n;i>^-;^^^i"JV-l>, #'Jif 
U>^U3-Jl/-^^^i?'J K 1, 2, 4— 
h U ;V h 'J ^^i"JU- K h 'J ^fn-Mi' > 
h U7i"J 1^— K ^>^XU h U -7 U L — 

U h'J -y hrh^/^^'J K ^>^X'J h U y h 

h, ^>^X'J h'J Hf h77i"J U— K 
X'J MJ7 h— #U7fUl'— K 1. 3— :/n/t>5? 
t-^-yT^UU-f^ 1, 5- ^> 5>yV*- )\>- 
~J*9WV—Y. 2OO~4OO0»fM*T5* 

© u >i*«*fifi: <fc -3 xw^nx * <t ^ 

©^ISfP7 5 h*R^X^W>t'7>-^^i7U;k75 FT 

[0079] sic mx.vi^mT )vn—)vt^m<D^m. 

n6J'IB«3n* , bOTttJtt^. *«fi^^^J (A* 
0, *©WiL.Ttt7^'JJWK, ^^fJ^K. 7^'J 

-x, x^;u-fe;i/P— X, t*n-x7tf-h©i5 
^-fe;i/p-7.^#U-7-, *'J7fi/>« *ubx;nf 
dijfx #'J k*x;u7^7-;u, #ut*x-;P7;un 
-;^©=t 3 tt k'rj^l U v-atfW^ ©*It^ 

7"^> ; X>-7.^W->^a^#:©«t'5/«tP*A^#U 



K ¥6-2 19052 



(10) 



17 

tt, 10, 0 0 0-2, ooo, 0 0 0©?WI4 

^CtoTSftS^ -J&lftlCte^y-?- : IS^ftl 
Jfc# 0 . 1:1. 0 ~ 2 . 0 : 1 . 0 (ftSJt) )WS 

[0 0 8 0] Jtfi^BMftatUTtt, iS*na5»C!R«. 



5t7-^h> [4, 4' -hfT.- (y/W5 
y) ^>'/7iy>] , 4, 4' -t*X- (y/x;i,7 

= y) ^>77i;>, 4-yh^->-4' -s^^u 

C2 — (o-i7an7xx;W -4, 5-/7i-M 
5^7— 2- (0-^DD7xZJl/) -4, 
5- (m-y H + y7xrW -< 5 # 

[0081] >v-t. 

V- : iS^RUfctfO. 1:1. 0~2. 0:1. 0 (fi 

»it) iwsui. 7tPte^j©^p*« ; ty"^-'fb^#i 

K*fLTO. 0 1~2 0fi»%*W^b^. 30 
[0 0 8 2] 2 2 CDBt&tt. H*»J*»© 4 &© 

fc*6#BUPW:, fi«©Wl:J:oTaS:4««. 1~5 0 
9!©§{fcJi2 2te&gfcJSCT, =lIifET'$-3tt)S 

M) *S«XRf#JC»SS***ffi**»BBW6 1-1 8 

9 5 3 5§< #^f2-2 4 4 1 4 6, ID 2 — 2 4 4 1 40 

4 7^, R2-2 4 4 1 4 8^«K»lfflK:IBfjsnT 



<^5. ^ne>0^fClH«§nTt>S^«, l=P(M$l£: 

[0 0 8 3] U— tf-SBSJCtt), It- 7U>hfcT# 
5 - 7 )V - 7 £ tfsjfcT -5 » © 7 a -fe X © — « £ £iT , 

1) feah*7A±!C. UTS»S*£, 

2) |g?->- hcoB^fiKl 1 4*, £«g3&©£«t so 



■ 2 2t»U!i«5v JM3E (&gfcj£i;inUI&) a-7l: 
J:0..S*S*tJ»te^2/-h*8[li-r4 (03) „• 

3) m®mx*)v*-K hel£, i»g?-> 

a, iBft-r* (B4) o 

sisjru i»is«*ff5 (0 5) . «{w*©jime9'>' 

8) 4feC0»»H«^e^StlfcS*S^tS:iE&K7A 

10) S^^# : ^*J8ti" ; 5-<!:<-=toT, 6fe*6±K 
3t«<bSI*Ji4:*K:-. <g^Snfc4 6B#*«»6n*. 
[0 0 8 4] ±lca!^fc7 p P-b;y;tt, IS^Mtc^K¥v 

[0 0 8 5] Wiibfe<t^lC*:^BJ©fBeiMS«» ftS* 
[0 0 8 6] *3fiW©»ME¥5<'-h££*R*©5 5* 
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(11) 



19 

<. SOU— !f3tt*jftffi«Hifi^tt«K**t. o-5 

ho«tt«iciw«^'&. "ens mm 

n-5ffliaEHl 3 OlC^T, WfcflF*b'<t4l 0 0*C 

[0 0 8 7] if-B»©RKtt. 7;Hf>-T*>U 
-if, ^>J">A**>U— !f. -^U^A*F5^AU— 



20 



— y— tc a at £ mm t 

(a) 3fc*&*»M©fP»S 

(i) M*i£ffl§i£©lBSJ 

0, CI. Pigment Black 7) 

(-^3>y>#'Jv-«c5S;#tt« 
<i 

±f2©fi£#£, ^-f>h->x-#- (*SM*«»5££tfc * [0 0 9 0] 
m Sttffl l/T 2 RMiMIMBIl/T**e«»bft. *3o 

(ii) i*«oii 



*0 

.o «0eflt&tttt. MfiI±T©t:-Ai^5~5 0 
dm, «fK#* L<tt6~3 0 urn, ^iMBlm/ 

[0 0 8 8] 

imam 
m&m i 

(1) h©ffr« 
[0 0 8 9] 



HI*-#>^77i', MA— 1 0 

2 omse 



J-62C30 

8 OMSK 
2 0 SKtf. 
10 0 SSSB 



±eoj«» * x * - y - T-mwrizM-s i>- 

[0 0 9 l ] (iii) Hftfcvmffi 

&S£ft 0f£0. 5 urn) . -fc* (ff£0. l u 

m) SJlCDlUwiSlttfeyw^AS:, ^fi^v- bfflSJt 

(b) f&M&motiiS 
(i) ^«E©gBS 



1 0 0 MSB 
^-f7'2 0 5) 

10 0 ttMBB 

4 5 0 mmsb 

★ Hffl^flJ>«^, (*I5-) ^tfflbtl^ 

WHfctfU 0Ot©*-7 ? >4't2^)S 
LT, ft&gi&Ji (tt»S«»»HC«t*«U9 :0.3m 
m> &g4 8 8nmT© ^©1X^9 0%) £f£j£l,fc. 

5, ¥^J?«0. 3(imf^fc. 
[0 0 9 2] 



ttS, 7 RS 1/2) 



lamas 

0 OSftSS 
2 0fi*gB 
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21 22 

[0093] (ii) mmmmomifi tmmwis. *t>, s i E »**is**-r*#ux^f-^7>r;uA±tra* 

^ffifflUTl^l^U I^SlOOtCt-^ [0 0 9 4] 

(c) HttJgjftJl C7if>^) 

(i) mft&mmwKDmm: 

0-L) »2 0H%M («flt : n-^oK;U7;U3-JW 

6 3 

6** JKSM' >***da«. U*/-jH/y H6B4 2 9 0 

G, CI. Pigment Red 57: 1) 1 21H18B 

#*»£|J (icittc*6«:«, o, ooo) o. sm»gB 

tf^e-x loomsas 

±I5cdj##£ > M>byx-A- <**Mlt«*5S&H: * [0 0 9 5] 

(ii) S««OlS 

±ib©s?k iosssb 

^SffittftJ (*B*^>**5S£lfc«* ^777?F-176PF) 

0. 0 5ft»3B 

[0 0 9 6] (iii)/vi?>*flJH*»jSJiatf*©a 30. 3 »m?*9fc. 36*ffl«^««ltfcJ:D. 

±EH«»*liffla***> BUHMMI 1*15") 5: [0 0 9 7] (2) 

tfflbTi^rai^b. iw^ioot©t-7'>t (a) &mmmmi6fc<omm 

7©IiMi&ail- SSKfy-h^Lfe. ±* [0 0 9 8] 
(i) 

(B#if*> (») S. iSfp^S W>2 5) 
(*B#-f>* (*) S?> SS«^^7777F-177P) 

*9^x*jnrh> 13 0M*« 

->i7D-x+-y-y > 2 0Maas 



[0 0 9 9] 



(ii) &mm=.mmiBWt 

(Hii/-a> (*) sa, ss^'-ftt-;PBR-7 7) nmmm 

i=mu-3> (HO SSL «**^-fir^— 4) 
^>*X'J*U h-JVfb77^'Jl/-h 2 2 SMS 

(ftifMt (HO S9, iSfp^A-TMMT) 

(*B#-f (HO H. m&£*#7 7 7 P) 
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(13) 

23 24 
* 7)lx.?)\,>r b > 10 0 B*SC 

;WHn+y> ; Ey^fJH-f;l' 0. 0 5S*8I$ 

2, 2-y^h*y-2-7xZ)l'7th7xy> 



10 



20 



[oioo] (w $.mm<Dmifi 

»S7 5.MmO#'JlfU>fl/7^l/-h (PET) 
7^;WAft2:&#£:bT. [HCtt^M ft£ 
IB LT±ESMMB— l^. 1 0 Ot;©:*- 

^>tpT2»we»ufc. »5nfc»-jB©B*j*M:i 

TRI«©*»m:6a^L, KJMUV2 6 (im©StS 

-jiftanu g&mm&mzc 

[0 10 1] (3) flMttCDffrft 

SffliBK.7 0*C, EE#4. 5 kg/cm2®t-hn-7 
('jiS 2 0 0 cm/#©jigTi§b. 0 3tC*-fJ:5 

[0 10 2] (4) ±E©<fc?lCbT#<=> 
ft. KHE9->-h3t»#*«U— if^Aitii. 

Jtbfc. ifcg4 8 Bm<D7)V^>U— tfftft. 
.■±T10um(iD7#7H)tl:«JtU EHEK5A©® 
&7j[6] (±^3S7j[fi]) iC*fbitt£7ifft{C&») OJ^fi) 

boo. te©&#-cu— tfeaefrftofc. 

*f/1"7— 3 2mW 

^SEjiffi 4m/g> 
M^tte?? (1 EIIEiSifcD ©»**«) 2 0 urn 
[0103] (5) E»«, ±!31*B#fcK7A*»&JR 

-^^•^©e^fcfi^n-r. E»**5/zm* 

'jjsbT^fc. 

[0104] (6) M^«Hue©a]e 
±fEnhD-t;n3-7., jj?u tf^;u7;u3-;p©^!|#i4 

£JR«*fl , WffiK«fcOW£bfc 10t/ 

«•) . - hD-k;uD-7.«^i 6 5X:nftm#M>e:tMb 

U 19 3-C-e^^i^b. 2 0 TtTBIiil^l 
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